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Let them read the titles! 
Martin Luther’s lawyer, at the Diet of Worms ° 


As I did stand my watch upon the hill, 
I look’d towards Birnam, and anon, 
Methought, the wood began to move... 
William Shakespeare, Macbeth, Act 5, Scene 5 


In the administration of the National Forests the aim is 
to convey to the greatest possible number the full benefit of 
all the resources which the Forests contain and at the 
same time to perpetuate those resources by regulating 
their use. 

James Jardine and Mark Anderson, 1919 


Every plant is an indicator. This is an inevitable 
conclusion from the fact that each plant is the product of 
the conditions under which it grows, and is thereby a 
measure of these conditions. ... The question of species 
and community values is much simpler than appears at 
first. Itis not a matter of employing one to the exclusion 
of the other, but of taking advantage of their 
complementary relation. There can be no doubt that the 
community is a more reliable indicator than any single 
species of it. ... The community not only affords a better 
norm for the major indications, but it is likewise, so to 
speak, more finely graduated and hence more sensitive, 
owing to the fact that no two of its dominants or 
subdominants are exactly equivalent. It is also a better 
indicator of the whole habitat, since it levels the 
variations from one point to another. 

Frederic E. Clements, 1920 (pp. 28-30) 


Each [geographical area] is a complex of climax and 
developmental habitats of varying rank and extent, each 
controlling a plant community which serves as the 
indicator of it. 

Frederic E. Clements, 1920 (p. 39) 


It is a simple matter to trace the line of 20 inches of 
rainfall, or the 60 per cent ratio of rainfall to evaporation 
and to assume that it marks the line between prairies and 

plains. Such an assumption reverses the proper 
procedure, in which the associations themselves must be 
permitted to indicate their respective climates. When this 
has been done and the limits of the various communities 
established, it will be possible to determine the correlated 
factors. 
Frederic E. Clements, 1920 (p. 40) 


When the relation between the silvicultural 
characteristics and the physical factors which affect tree 
growth and the correlation of increment with the 
associated shrubby and herbaceous species are better 
understood, the different sites may be regarded as 
integral biological units which the administrator can use 
an a basis for the rational organization of his forest. 
Clarence F. Korstian, 1920 
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Every plant has a story to tell about its environment, 
especially soil conditions... 
This story or indicator significance, is of great help in 
interpreting conditions over an area 
as well as in utilizing the land to its fullest extent. 
Herbert C. Hanson, 1929 


Ecology is not to be regarded as a specialized field 
comparable to physiology or morphology or even zoology, 
botany, or geology, but as a point of view and a plan of 
attack. 

Frederic E. Clements, 1935 


The natural plant communities are not merely the best 
integrators of the effects of climate and soil, but 
axiomatically they are also by far the best judges of these 
two complexes in terms of plant production. 
Frederic E. Clements, 1935 


Who among these overland voyagers could have dreamed 
that within a few short decades other settlers would 
engage in fierce wars among themselves for possession of 
this “desert” land; how could they have guessed that this 
land would produce five times more wealth for the Nation 
through the pasturage of livestock than all the gold they 
would dig out of the earth with their picks and shovels? 
Richard E. McArdle and David F. Costello, 1936 


The general correlation between 
plant succession stages and range condition would 
frequently not hold true were forage production 
as reflected by floristic composition 
used as the sole criterion for determining condition. 
R. R. Humphrey, 1947 


Since simple correlations [between climate, soils, and 
vegetation] in small areas are of little or no value for 
general use, it follows that vegetation and soil maps can 
be constructed only by direct observation. There are no 
short cuts - unless one knows all the independent 
variables. 

N. C. W. Beadle, 1951 


The most significant biogeographic classification of the 
land surface is that based on climax conditions 
exclusively. One important fact that supports this 
conclusion is that seral communities are not well 
organized. 

Rexford Daubenmire, 1952 


One can, with knowledge of the ecology of the plants 
which are growing there and the climate, make a good 
estimate of the moisture regime. The correlation between 
the vegetation and climate is generally pretty good. 
Guy Smith, 1981 


A soil classification or map is not an ecological 
classification if the relationship of the classes to the 
vegetation of the area is unknown. Similarly, a vegetation 
map is not an ecological classification unless the 
interrelationships between the vegetation types and the 
environmental factors is known. 

Barnes, Pregitzer, Spies, and Spooner, 1982 
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Chapter 1. Summary 


1. A classification of the ecological types of the Upper 
Gunnison Basin has been completed. Between 1982 and 1995, 
we took data about the vegetation and soils at 978 points 
throughout the Upper Gunnison Basin. The result is a 
classification of 74 Ecological Types grouped into 33 Series. In 
some cases, the Ecological Types were subdivided into Phases; 
there are 148 of those. Each Ecological Type represents a 
balanced combination of potential vegetation, soil, landform, 
geology, climate, and water. Each Ecological Type is mappable. 
Therefore, each Ecological Type is a significantly different 
regime for natural resource managers. 

2. Each Ecological Type is represented by one to many 
Community Types, which are groupings of current vegetation 
within the limits of that Ecological Type. 

3. The potential forest types in the Upper Gunnison Basin are 
(plant species names are listed in Appendix A): 


Rocky Mountain juniper, Juniperus scopulorum 
ponderosa pine, Pinus ponderosa 
bristlecone pine, Pinus aristata 
blue spruce, Picea pungens' 
Douglas-fir, Pseudotsuga menziesii 
lodgepole pine, Pinus contorta 





subalpine fir-Douglas-fir, Abies bifolia-Pseudotsuga menziesii 
subalpine fir-Engelmann spruce, Abies bifolia-Picea engelmannii' 
subalpine fir-Engelmann spruce timberline Krummholz 
limber pine, Pinus flexilis 
aspen, Populus tremuloides 
narrowleaf cottonwood, Populus angustifolia” 
1. Includes both riparian and upland types. 2. Riparian types only. 


4. The potential riparian types in the Upper Gunnison Basin 
are: 















yellow willow, Salix lutea 
blue-serviceberry-Booth willows, S. drummondiana-monticola-boothii 
planeleaf-Wolf willows, S. planifolia-wolfii 
grayleaf-barrenground willows, S. glauca-brachycarpa 
water sedge, Carex aquatilis 
blue spruce, Picea pungens! 
subalpine fir-Engelmann spruce, Abies bifolia-Picea engelmannii' 

narrowleaf cottonwood, Populus angustifolia* 


5. The non-riparian potential grassland and forbland types in 
the Upper Gunnison Basin are: 


Indian ricegrass-needle-and-thread, Stipa hymenoides-Stipa comata 
Arizona fescue, Festuca arizonica 
Thurber fescue, Festuca thurberi 
osha, Ligusticum porteri 
Idaho fescue, Festuca idahoensis 
timber oatgrass, Danthonia intermedia 
purple pinegrass, Calamagrostis purpurascens 


6. The non-riparian potential shrubland types in the Upper 
Gunnison Basin are: 


Utah-Saskatoon serviceberries, Amelanchier utahensis-alnifolia 
rocky tall shrublands, dominated by Holodiscus dumosus, for example 
Wyoming big sagebrush, Artemisia tridentata ssp. wyomingensis 
black sagebrush, Artemisia nova 
big sagebrush-antelope bitterbrush, A. tridentata-Purshia tridentata 
mountain big sagebrush, Artemisia tridentata ssp. vaseyana 
low sagebrush, Artemisia arbuscula 
silver sagebrush, Artemisia cana 
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Map I. The Upper Gunnison Basin (UGB). 


Chapter 2. Introduction 


The geographical scope of this classification is the area in the 
upper main (south) fork of the Gunnison River, bounded on the 
south and east by the Continental Divide, on the north and 
northwest by the hydrographic divide with tributaries of the 
upper Colorado River. The western boundary is drawn to include 
the whole watersheds of Big Blue Creek and Curecanti Creek, 
tributaries of the Gunnison River below Blue Mesa Dam. This 
area includes most of Gunnison County (County Seat in 
Gunnison), and parts of Saguache County (Saguache) and 
Hinsdale County (Lake City). This area includes all of the 
following watersheds (see Map 1): 

’ East River 
Taylor River 
Quartz Creek 
Tomichi, Quartz, and Cochetopa Creeks 
Ohio Creek 
Beaver, Steuben, East Elk, Red, West Elk, and Soap Creeks 
South Beaver Creek 
Willow Creek 
Cebolla Creek 
Lake Fork of the Gunnison River 
Big Blue and Pine Creeks 
Curecanti Creek 

The area covered by the classification includes about 2.5 
million acres, of which about 1,280,000 acres (51%) is National 
Forest, about 585,000 acres (24%) is Public Lands administered 
by the Bureau of Land Management, and about 40,000 acres 
(2%) is in the National Park System. Private lands, State lands, 
tribal lands, and municipal lands make up the rest, about 23%. 


Goals of this classification include: 


1. Construct a classification based on a limited number of samples of 


vegetation and soils, to meet resource management needs at the 
project level. Project level includes activities such as wildlife 
habitat improvement, range allotment planning, management, and 
improvement, timber sales, wildlife-livestock habitat analysis, 
road and trail management, and dispersed recreation 
management. 


. Classify all Ecological Types in the area covered, including 


riparian areas and wetlands, grasslands, shrublands, coniferous 
forests, deciduous forests, and cultivated areas. The only areas not 
yet classified are alpine areas, above timberline. 


. Enough ecological types will be described to meet normal project 


needs. 


. The classification is to meet the needs of the Gunnison Basin 


Habitat Partnership (HPP) Committee. The classification is to 
provide information that will assist the HPP in resolving several 
key questions: 
a. What action should the HPP Committee take to resolve 
livestock—big game conflicts? 
b. What action should the HPP Committee take to reverse the 
downward trend in sage grouse populations? 


. The classification is to sample relatively few sites. The 


classification is to be coordinated with an independent inventory 
effort, which will be focused on areas of priority concern to the 
HPP Committee. 


. The classification is to cover all lands within the Upper Gunnison 


Basin, insofar as permission and cooperation permit. 


. The classification is to produce a published product that can be 


used by all those engaged in natural resource management in the 
Upper Gunnison Basin, whether they are public or private. 


. The classification is to use standard, interagency sampling 


methods. 


. The Ecological Types will be designed to meet the following 


criteria: 

a. Ecological type definitions and descriptions will be balanced 
among the primary ecosystem components: potential 
(climax) vegetation, soils, geology, water, and landform. 
Other components, such as climate and animal populations 
have been added as needed. 

b. Each ecological type will represent significant differences 
in management potentials, responses, and effects, from 
other ecological types. 

c. Potential vegetation is classified using climax concepts 
(Daubenmire 1952-1976, Meeker and Merkel 1984). 


Ecological Classification 





Chapter 3. Theory of Ecological Classification 


1. Classification 


Classification is the process of putting objects into classes. 
The process of classification is usually logical, sequential, and 
yields classes that are discrete, that is, non-overlapping. A 
classification can be artificial or natural. 

Each class is defined by stated key characteristics; the key 
characteristics may well be different for each class. Thus, the 
process of classification can be broken into several subprocesses, 
that may nonetheless be going on at the same time: 

1. Selection of objects for classification 

2. Delimitation of outer boundaries of classification 

(geographical, taxonomic, etc.) 

. Determination of goals and priorities for classification 

. Determination of necessary facts to know about each 

object 

Gathering data about objects, 

measurements 

. Mathematical analysis of data 

. Inferring key and diagnostic characteristics for classes 

. Definition and design of classes based on data and 
analysis of data 

9. Description of classes 

Inventory has the task of finding out quantities of resources 
that are present at each location within an area. Therefore, 
inventory, which often includes mapping, is different from 
Classification. Classification samples from a small fraction of 
sites, then defines classes based on that limited sample. 
Predictions are made about what future sites, yet to be sampled, 
might contain. Inventory, on the other hand, deals with reality 
more directly, and deals with every site in the area being 
inventoried. Some kind of inventory is usually necessary for 
almost every resource management project. However, inventory 
is relatively expensive, because every site must be looked at; so 
the amount of inventory must be kept to a minimum to be 
efficient. I hope that, with this classification in hand, resource 
managers will be enabled to restrict the amount of direct 
inventory they must do, and so save money and time. 

Taxonomy is the process of defining classes and naming 
them. Taxa (singular, taxon) are the classes themselves in 
general. Examples of common taxonomic classifications include 
plant species classifications (for example, Barneby 1964), 
animal species classifications (Armstrong 19xx), soil 
classifications (Soil Survey Staff 1975, 1994), habitat type 
classifications (Pfister and others 1977, Hess and Wasser 1982). 
The last two classifications focus on classification of land for 
management — also the focus of this project. 

Habitat Type Classification is fundamentally a vegetation 
Classification, that classifies land according to the several 
dominant species on the land at the last seral stage — climax, 
that is, the last progressive stage in natural vegetation 
development (Daubenmire 1952-1970, Poulton and Tisdale 
1961, Daubenmire and Daubenmire 1968, Pfister and Amo 
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1982, Moir and Ludwig 1983). The habitat type method uses 
(and further refines) concepts of dominance, climax, and the 
indicator plant method developed by the great American 
ecologist, Frederic Clements (1916, 1920). The habitat type 
method is a vegetation classification, from which conclusions 
are then inferred about soils, landforms, and management 
implications for each of the defined classes (habitat types). 

Soil Survey classifies land according to the soils currently 
found there, by designing soil map units. These soil map units 
are made up of combinations of soil taxa that usually are defined 
according to the standard USDA soil taxonomy (Soil Survey 
Staff 1975-1996). The soil survey method is a soil inventory 
based on a soil classification, from which conclusions are then 
inferred about vegetation that occurs on the land, and 
interpretations for management for each of the defined classes 
(soil map units). 

The habitat type classification and the soil survey are 
different classifications and inventories, which often are applied 
to the same areas of land, but for different purposes. Both 
methods work within limits (the contexts and assumptions 
within which they were done). Both methods are special purpose 
methods. Both methods make claims to validity as being 
‘ecological,’ but both fall short of being an all-purpose tool for 
resource management. I will give a few examples of how these 
fall short: 

1. Habitat type classifications usually do not have enough 
management information for soil-based resource management, 
such as amount of coarse material in the soil or interpretations 
for road cuts or other constructed facilities. 

2. Normal soil surveys usually are insufficient for predicting 
timber site quality for normal silvicultural activities (Carmean 
1961). 

3. Habitat type classifications typically do not sample soil 
characteristics sufficiently to allow resource managers to make 
their own interpretations. Some habitat type classifications do 
not sample soils at all. 

4. Soil surveys usually contain little or no information on certain 
critical factors to resource management, such as tree 
regeneration or community succession. 

5. The productivity estimates in soil surveys (both for forage and 
trees) are not specific enough for many resource management 
projects. 

6. Most of the older habitat type classifications do not have 
information about riparian areas, or else it is insufficient for 
modern management. 

7. Most of the older soil surveys do not have information about 
riparian areas, or else it is insufficient for modern management. 

With these failings in mind, I believe that what is needed is a 
general-purpose classification based on ecological principles. 
Ecosystem components (such as potential vegetation and soils) 
should be weighted equally and given equivalent roles in 
constructing the classification. 


Ecological Classification 


2. Ecological Classification 


Ecological Classification is classification of land using all 
components of ecosystems, balanced among one another. Of all 
the ecosystem components that could be used, this classification 
primarily uses six components: 

Potential Vegetation 
Soil 

Landform 

Geology 

Water 

Climate 

These six components have been chosen for several reasons. 
First, these six have been most often involved in classifications 
and inventories. Second, these six are prescribed in ecology 
textbooks and national manuals on ecological classification. 
Third, these six are most easily measured or inferred using 
existing methods and existing data. Fourth, these six correlate 
with the large majority of management concerns. 


a. Plant Indicators 

Vegetation is used because plant species are known to have 
indicator value for site conditions and management concerns. 
The presence and quantity of certain plant species indicate 
characteristics of the habitat or site in which those plants grow 
(Clements 1920, Daubenmire 1964). Plant species are used to 
indicate successional status of the plant community (Clements 
1916-1920, Daubenmire 1968), soil conditions (Smith 1986), 
tree productivity (Korstian 1920, Westveld 1954), site history 
(Clements 1920), environment (Anderson 1986). However, 
converse use of indicators has not been used much - for 
example, using soils to indicate plant communities. 

Climax (potential) vegetation is preferred by many ecologists 
because plant species that are dominant at climax, and climax 
plant communities, have greater indicator value (Clements 1920, 
Daubenmire 1952). A classification based on current plant 
communities alone would not suitable for natural resource 
management, because it would be needlessly complex. Many 
current plant community types occur on an unacceptably large 
range of soils and landforms, that would make such a 
classification difficult to use. For example, a big sagebrush- 
bluegrass community type can be seen on many rangelands 
throughout western Colorado and the Great Basin. The different 
soils on which this one community type occurs represent 
different climax plant communities to which big sagebrush- 
bluegrass may be seral. In our area, they could include willow 
riparian areas, aspen forests, tall shrublands, and others — and in 
addition, some sites have big sagebrush-bluegrass as a climax 
community type. 

Methods for sampling vegetation can be separated into two 
groups: transect methods and plot methods. A transect method is 
preferred by many, because of a transect’s advantages over a 
large plot for cover estimates (Bauer 1943, Hatton and others 
1986, Mitchell and others 1988). 

A good summary of Daubenmire’s ideas on the role of plant 
species in ecosystems can be gained from reading the section 
titles in his 1980 paper, “The scientific basis for a classification 
system in land-use allocation.” 

“The ecosystem concept 

“Plant associations have narrower ecologic amplitudes than do 
plant species 

“Environments that are quite contrasted may provide essentially 
the same growing conditions 

“The different structural components of a plant association have 
different sensitivities 


“The climax community is the most critical indicator of 
environmental potentialities 

“Habitat types provide relatively uniform environmental 
conditions for plants” 


Note the similarity of Daubenmire’s fifth title to a quote from 
Frederic Clements (1920): “There can be no doubt that the 
community is a more reliable indicator than any single species of 
it.” 

Determining the presence of an indicator species is the first 
step, but the mere presence is less important than the quantity of 
that species. There are a number of quantities that can be 
measured for a plant species on a site. Most scientists agree that 
there is probably no one species measure for all purposes at all 
times. Nonetheless, many scientists have concluded that canopy 
cover is the closest species measure to an all-purpose ideal. 
Canopy cover has many advantages over other attributes such as 
frequency, density, basal area, or production (Daubenmire 1959, 
Taylor 1986). Canopy cover is the best measure of dominance, 
which is an important ecological characteristic (Bauer 1943, 
Daubenmire 1959, 1968). 

Composition measures, such as composition by weight or 
relative canopy cover, have been discouraged by workers in 
many fields (Sholes 1988), primarily because composition 
measures. are not suitable for monitoring. A change in the 
composition of a species may not reflect any actual change in the 
quantity of that species, making such data misleading. 

In the vegetation classification system of Daubenmire (1952, 
1968, 1978), the basic classification unit is the plant association, 
defined as the climax plant community "represented by stands 
occurring in places where environments are so closely similar 
that there is a high degree of floristic uniformity in all layers” 
(Daubenmire 1978). It is important to recognize that a plant 
association is a climax plant community, defined as “that state of 
a community that is attained when population structures of all of 
its species fluctuate rather than exhibit unidirectional change ... 
It is the potential vegetation determined primarily by climate and 
soil in the absence of man's influence that serves as the basis for 
this classification” (Daubenmire 1978). 


b. Soil Characteristics 

Different sets of soil characteristics are used to classify soils 
at different taxonomic levels. The soil taxonomic level that 
unifies most of the soil surveys in this area is Soil Family. At 
that level, the physical differentiating characteristics 
(“differentiae”) that are most often used include particle sizes, 
soil temperature, soil moisture, soil depth, color, and sequence 
of horizons (Soil Survey Staff 1996). 


c. Range Sites 
‘Range site’ is a term that has been used in resource 
management for some time, especially in soil surveys and range 
management. Range sites are defined and discussed in most soil 
surveys. The term ‘ecological site’ has now partially replaced 
‘range site,’ at least in theory (Artz and others 1983, Smith and 
others 1995). Here are three different definitions: 

“Range site ... includes those soils which can produce the 
same potential, or climax, plant community. This plant 
community consists principally of native grasses, forbs, and 
shrubs. ... Under this concept a range site is comparable to a 
[soil] taxonomic unit. Mapping units may delineate an individual 
[range] site or a combination of several [range] sites” (Aandahl 
and Heerwagen 1964). 

“Ecological Site — a kind of land with a specific potential 
natural community and specific site characteristics, differing from 
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other kinds of land in its ability to produce vegetation and to 

respond to management” (Artz and others 1983). 

“Ecological site — a kind of land with specific physical 
characteristics which differs from other kinds of land in its ability 
to produce distinctive kinds and amounts of vegetation and in its 
response to management. Apparently synonymous with 
ecological type used by USFS” ... In describing ecological sites, 
“knowledge of the climax or potential plant community might be 
helpful, but not necessary” (Smith and others 1995). 

This definition has changed a lot in 30 years. The role of the 
climax plant community has gone from the major focus of the 
definition to unmentioned. 

The 1964 definition expresses best how range sites are used 
in the five soil surveys in the UGB: a taxonomic unit of climax 
vegetation that is made up of one to several soil taxonomic units. 
The problem with this is that close to exact (or at least close) 
correlation between soil and vegetation is assumed. 

In 1983, the definition is pretty fuzzy about whether it is a 
taxonomic unit or a map unit, although the definition seems to 
imply that Ecological Site is a map unit. The 1983 definition, 
however, makes a major stride forward. There is a balance 
between the potential natural community and site characteristics; 
both must be specified equally. 


The 1995 definition steps backward into dominance by soils: 
biological criteria are not even permitted to define ecological 
sites any more. The 1995 definition is nowhere near as specific 
as the 1964 one. The tight correlation between vegetation and 
soils is assumed once again, with little hope of data to determine 
whether their hypothesis is valid. 

Throughout the last 30 years, the concept of ‘range site’ or 
‘ecological site’ has been applied primarily to nonforested lands, 
and indeed in 1964 it applied only to rangelands. In recent years, 
the concept has been extended to forested land, but the practice 
has not. 


d. Ecosystem Classification 
“An ecological classification is one that expresses the 


interrelationships (1) between vegetation and physiography, (2) 
between vegetation and soils, and (3) between physiography and 
soils ... In developing the classifications we break the complex 
gradients of an area into ecosystem units that recur in the 
landscape — units that can be distinguished by major differences 
in physiography, soils, and vegetation” (Barnes and others 
1982). 


3. Ecological Classification Used in the Classification of the Upper Gunnison Basin 


The basic unit of the classification is the Ecological Type 
(ET), as defined in the Forest Service’s National Ecology 
Manual and Handbook. Ecological Type is synonymous with 
Ecological Site as defined by the Society for Range Management 
(Artz and others 1983, Smith and others 1995). Names of 
Ecological Types are designed in three parts: the plant 
association; a soil characteristic; and a landform or other 
diagnostic characteristic. The third part is an optional, additional 
descriptor of landform, geology, or climate, where needed to 
distinguish one Ecological Type from another. 

Climax Plant Communities. Potential natural communities 
are Classified using the standard vegetation classification 
methods of Daubenmire (1952, 1968, 1970, and 1978) and 
Daubenmire and Daubenmire (1968). The basic classification 
unit is the plant association, a climax plant community, “that 
state of a community that is attained when population structures 
of all of its species fluctuate rather than exhibit unidirectional 
change ... It is the potential vegetation determined primarily by 
climate and soil in the absence of man's influence that serves as 
the basis for this classification” (Daubenmire 1978: 46, 313). 

Soil Classification. The soil classifications done as parts of 
the five existing soil resource inventories are used as a primary 
basis for Ecological Type classification. Two of these soil 
surveys have been published, and the other three are in various 
states of completion: 


1. Soil Survey of the Gunnison Area (Hunter and Spears 1975). 
Covers non-National Forest lands (private and public) in the 
UGB, except the public lands above Lake City. 

2. Soil Survey of the Taylor River Area (Fox and others 1965- 
1977). Covers National Forest lands in the northeast part of the 
UGB, in the Taylor River and parts of adjacent watersheds, 
from Waunita Pass to Crested Butte. 

. Soil Survey of the Cochetopa Area. Mapped and described, not 
published yet. National Forest lands in the southeast part of the 
UGB, in the Cochetopa Creek, Cebolla Creek, and parts of 
adjacent drainages, from Waunita Pass to Lake City. 

4. Soil Survey of the Grand Mesa-West Elk Area. Mapped and 
described, but not published yet. National Forest lands in the 
northwest part of the UGB, extending out of the UGB to the 
west and north. 

5.Soil Survey of the Ouray Area. Mapped and partially 
described, not published yet. National Forest lands in the 
southwest part of the UGB, north and west of Lake City, 
including the public lands above Lake City. 

The soil taxa and characteristics used in Ecological Type 

classification and description are contained in one or more of the 

five soil surveys for the UGB. Soil taxa and characteristics are 

described using standard terminology (Soil Survey Staff 1951, 

1973, 1994) and following the National Cooperative Soil Survey 

where applicable. 


WwW 
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Climate 


Chapter 4. Climate 


Precipitation, temperature, and snowfall are shown in the 
following diagrams, arranged from the least precipitation (Blue 
Mesa Lake) to the most (Crested Butte). Explanation for the 
diagrams is shown at the end of this chapter. Saguache, which is 
well to the East of the UGB, is thrown in for comparison at the 
beginning. 

Precipitation ranges from less than 10 in/yr (9.7 in = 247 mm) 
at Blue Mesa Lake to more than 50 in/yr on the high points of the 
Elk Mountains north of Crested Butte. Crested Butte has the 
highest precipitation of any recording station in the UGB (25.1 
in/yr = 638 mm/yr). 

A significant feature of the climate of the UGB is 
rainshadows, especially prominent in the southern part of the 
Basin. South of a line between West Elk Peak and Whitepine, 
there are major rainshadows in the valleys of Cebolla Creek 
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(Powderhorn), middle Tomichi Creek (Parlin, Sargents) and in 
upper Cochetopa Creek (Cochetopa and Saguache Parks). 

Most of the precipitation in the southern part of the UGB 
comes from the west. At high elevations, the high ridge 
extending north from the San Juan Mountains, and the West Elk 
Mountains, form two side of a gate. These tall portals are able to 
stop much precipitation from entering the Basin. In between the 
portals of this gate, there are two north-south ridges forming 
precipitation barriers for lower elevations: Cerro Summit (2,700 
m = 8,900 ft) and Arrowhead (Cimarron) Summit (2,650 m = 
8,704 ft). 

The climate of the sagebrush stands in the large park forming 
the bottom of the Upper Gunnison Basin is closely related to the 
climate of the Colorado Plateau (Comstock and Ehleringer 
1992). 
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Map 2. Average annual precipitation in the Upper Gunnison Basin, in/yr 
(after U.S. Geological Survey 1992 and Colorado Climate Center 1996) 
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Palmer Drought Index 


Upper Gunnison River Basin 
January 1950 to July 1994 


-1.0 to -1.9 Mild Drought 

8 -2.0 to -2.9 Moderate Drought 
3.0 to -3.9 Severe Drought 
Below -4.0 Extreme Drought 








1950 1960 1970 1980 1990 


Showing the drought in the lower-elevation part of the Upper Gunnison Basin for over 40 yr (from Hayes 1995) 
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Rainshadow 


Tigo ]. "Lesser rainshadows" caused by the mesas and high ridges. These mesas and high ridges mn north-south, and protect part of 
the leeward valley from wind in the winter and early spring. The plant communities shown are potential plant communities. Higher up 
in the same watershed, the serviceberry community just to the east of the ndge could be replaced by islands of Douglas-fir or aspen, 
usually with serviceberry understories. 
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Figure 2. The "larger rainshadow" caused by the high mountains to the west of the Upper Gunnison Basin. The "lesser rainshadow" 
from Figure 1 (dotted box) is included. The result is that the grassland and sagebrush shrublands shown in this figure are within the 
larger rainshadow, so they have characteristic rainshadow species such as Arizona fescue and Parry oatgrass. 
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Monthly Temperature vs. Elevation 


In the Upper Gunnison Basin 
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Gunnison, Colorado (2,325 m) 108 yr (1888-1995) 
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Cimarron, Colorado (2,205 m) 45 yr (1951-1995) 
July 17.9°C 
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Sargents, Colorado (2,580 m) 38 yr (1958-1995) — Precipitation only 
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Crested Butte, Colorado (2,705 m) 112 yr (1894-1995) 
July 13.9°C 
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Marshall Pass, Colorado (3,305 m) 6 yr (1947-1952) — Precipitation Only 
783 mm/yr 
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Climate diagram for Gunnison, Colorado (data from Colorado Climate Center 1997; form of diagram after 
Komarkova 1986, Walter and Lieth 1967, and Walter 1973). Circled numbers: J. Station name and location. 
2. Elevation of station. 3. Length of record at that station. 4. Dates of record at that station. 5. Highest 
recorded temperature. 6. Average temperature, warmest month. 7. Average temperature, coolest month. 8. 
Lowest recorded temperature. 9. Graph of average monthly temperatures, °C. 10. Average monthly 
precipitation, mm. //. The relatively humid season. 1/2. The relatively droughty season. 3. Normal growing 
season, between the 20% probability dates for last and first frost of 4.5°C, 24°F (May 12 to September 7 in 
this case). 14. Average yearly temperature. /5. Average total yearly precipitation. 6. Bar graph of average 
monthly snowfall, cm. 
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Chapter 5. Vegetation of the Upper Gunnison Basin 
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Notes 
1. The following words have been used to describe wetland 
classes found in Reed (1988). “Wetland” as used in the context 
means “jurisdictional wetland” as defined by the Federal 
Interagency Committee for Wetland Delineation (1989). 


Descriptive Terminology Code 
“Never found in wetlands” not listed, or UPL 


“Generally an upland, nonwetland species” FACU 
“Equally likely to be found in wetlands and FAC 
nonwetlands” 

“Usually found in wetlands” FACW 
“Always found in wetlands” OBL 


2. When the symbol “+” is used below, the number that follows 
is the Standard Error. Due to the large number of zero values in the 
data for species, a negative correlation with species is difficult to 
get: the species and the attribute being compared must co-occur in 
at least one sample. Therefore, the value for a negative correlation 


with a species should be increased by a factor of about four. You 
may notice - species with small sample sizes have fewer 
correlations. This is also because of the large number of zeroes in 
the data: ifn = 80, for example, that means that there are about 900 
zeroes in the data, which will make correlations fewer and smaller. 
For that reason, I have listed all correlations where | r | > 0.1. In the 
table that follows each species description and statistical summary, 
correlations are shown in bold if they are significant (at least) at 
the 5% level. The critical values for the correlation coefficient (r) 
are shown in the line before the table, along with the sample size; r 
is the critical value of r at the 1% level, and 1 is the critical value 
of r at the 5% level. 

3. When production is given below, the units are pounds per acre 
per year (Ib/ac/yr), air-dry weight. Unless otherwise stated, 
production is given for the above-ground portion of live plants. 
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a. Trees 


1. Abies bifolia (ABBI2) subalpine fir, corkbark fir. Characteristic 
Subalpine tree, often codominant with Engelmann spruce. Cold, 
moderately dry to moderately moist, shaded, mossy, well-drained. 
Subalpine fire is poorly resistant to fire, with its thin bark and a low 
crown (Crane 1982), but it may germinate well after fire, on ashbeds 
(Woodard and Cummins 1987). 

Growth in subalpine fir in the Rocky Mountains is moderate to low, 
declining with age, and is unresponsive to site variables such as 
elevation, aspect, and insolation (Kaufmann and Ryan 1986). General 
characteristics, habitats, and seed handling methods are described in 
Franklin (1974, as A. lasiocarpa var. arizonica) and Alexander and 
others (1990a, as A. lasiocarpa). Highly susceptible to root rot (Fomes 
annosus or Armillaria mellea), which often prevents subalpine fir from 
being intensely managed. Generally an upland, non-wetland species 
(Reed 1988). 

The only true fir in the Basin, but there have been unconfirmed 
reports of Abies concolor, white fir (longer, bluish needles, Montane 
distribution on warmer sites). In this document, Abies bifolia includes 
corkbark fir, more common in the southern part of the Basin - there are 
many stands where they are very difficult to tell apart, which is why I 
have lumped the two subspecies here. Corkbark fir, formerly known as 
Abies lasiocarpa var. arizonica, is now believed to not merit taxonomic 
status as a subspecies or a variety (Hunt and Rudloff 1979). Subalpine 
fir in the Rocky Mountains was formerly considered to be part of Abies 
lasiocarpa, now recognized to be restricted to west of the Coast Range 
in the Pacific Northwest (Hunt and Rudloff 1979, Parker and Maze 
1984, Hunt 1993). 

In the UGB: Elevation from 8670 ft to 11720 ft, average 10147 + 81 
ft. Slope from 0.0% to 64.3%, average 18.4 + 2.1%. Average aspect is 
341°, r = 0.177. Permeability is 19-46.1-82 (MD-WD-XW) + 5.2. Soil 
depth is 15-60.0-115 + 6.1 cm. Depth of mollic horizon(s) is 0-17.0-88 + 
2.8 cm. 

Attribute ABBI2 (n=55, r =0.460, T.=0.396) 

Attributes that have r>0.1 = 


Bare soil cover —0.104 
litter and duff 0.121 
moss on soil 0.230 
wood > | in diam. 0.132 
Arnica cordifolia 0.161 
Erigeron eximius 0.112 
Linnaea borealis 0.231 
Oreochrysum parryi 0.172 
Paxistima myrsinites 0.111 
Picea engelmannii 0.451 
Vaccinium myrtillus ssp. oreophilum 0.273 
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2. Juniperus scopulorum (JUSC2) Rocky Mountain juniper, cedro 
rojo (Herman 1958). Two growing seasons are needed for cone (berry) 
production, because the seeds must go through > one year of “after- 
ripening” after maturity to become germinable (Herman 1958, Johnson 
1995). Growth is slow, and mature trees are small, but long-lived, rarely 
over 3,000 yr (Herman 1958). Smaller trees are easily killed by fire 
because of thin bark, compact crown, and small size. Older trees may 
survive surface fires but be killed by fires that get into the crown. Seeds 
(“berries”) primarily dispersed by birds (Crane 1982). 

The bernes of tree junipers are used in popular medicine (Moore 
1979). Rated as Moderate forage preference for elk and deer, and Low 
for cattle, sheep, horses, and antelope (Dennis and Antonio 1980). The 
only tree juniper in the UGB - but they are short trees, often branched 
from near the base, so some people would call them shrubs. Cool 
(“warm” in UGB), dry, stony, wind-exposed, rainshadow climates. Very 
commonly used in conservation plantings (Moench 1995). Rated as 
Excellent for cold hardiness, drought resistance, tolerance to alkaline 
soils, windbreak suitability, and wildlife suitability (Colorado State 
Forest Service 1994-1996). The berries are edible either raw or cooked, 
but better cooked (Harrington and Matsumura 1967). “We have tried 
them raw and found they were strong flavored, but not actually inedible” 
(Harrington and Matsumura 1967). Seed strategies to get around 
dormancy limitations are described in Johnson (1995) and Moench 
(1995). General description, phenology, and seed handling methods 
described in Johnsen and Alexander (1974) and in Noble (1990). Never 
a wetland species (Reed 1988). 

In the UGB: Elevation from 7530 ft to 9760 ft, average 8508 + 71 ft. 
Slope from 0.7% to 63.4%, average 24.5 + 2.5%. Average aspect is 
261°, r = 0.170. Permeability is 0-38.4-73 + 2.7. Soil depth is 14-69.2- 
180 + 5.6 cm. Depth of mollic horizon(s) is 0-3 0.3-160 + 4.5 cm. 

Attribute JUSC2 (n=52, r =0.472, r5=0.406) 

Attnbutes that have r> 0.1 r= 


Rock cover (gravel+cobbletstones) 0.119 
cobble 10-25 cm 0.165 
stone > 25 cm 0.318 
Betula fontinalis 0.309 
Chondrosum gracile 0.113 
Elymus elymoides 0.169 
Oryzopsis micrantha 0.361 


3. Picea engelmannii (PIEN) Engelmann spruce. Characteristic 
Subalpine tree, often dominant with subalpine fir on slopes, but also 
occurring in mparian areas at lower elevations, where it is elevationally 
above blue spruce and mixing with it in the zone of overlap. Hence 
Engelmann spruce is limited to cold sites. Cold, moderately dry to 
moist, shaded, mossy. Apparently, En Engelmann spruce 1s adapted to a 
wide range of moisture conditions, since it is rated as drought-tolerant 


(Colorado State Forest Service 1994-1996) and it sometimes occupies 
riparian habitats (when they are cold enough, augmentation of water 
(snowpack) has little effect on growth (Gary 1974). Moist sites have less 
genetic variability than dry sites (Stutz and Mitton (1988). There is more 
Engelmann spruce at higher elevations within its range. A valuable 
timber tree, but rarely occurs alone (Alexander 1986). 

Spruce beetle (Dendroctonus rufipennis) is a fairly common insect in 
Engelmann spruce (Schmidt and Hinds 1974, Schmidt and Frye 1977). 
Insects reduce cone and seed production (Cameron and Jenkins 1988). 
After spruce beetle epidemics, such as happened on the Grand Mesa and 
White River Plateau around 1875 and again in the 1940’s, species 
composition was dramatically altered in favor of subalpine fir. When the 
forest reaches a basal area of 150-200 ft?/ac, the risk of spruce beetle 
outbreak increases (Schmidt and Hinds 1974). 

The trees are poorly fire-resistant (Crane 1982), and the shallow root 
system is susceptible to fire that bums through the duff (Hansen and 
others 1989). Germinates well after fire, on ashbeds (Woodard and 
Cummins 1987), but the seed bank of Engelmann spruce in the soil is 
very short-lived, < 2 yr (Johnson and Fryer 1996). Growth in Engelmann 
spruce in the Rocky Mountains is moderate, declining with age, and 1s 
somewhat dependent on site variables such as elevation, aspect, and 
insolation. (Kaufmann and Ryan 1986). Rated as Excellent for cold 
hardiness: rated as Good for drought resistance, windbreak suitability, 
and wildlife suitability, rated as Fair for tolerance to alkaline soils 
(Colorado State Forest Service 1994-1996). Seed production varies 
widely from year to year (8-1,200 x 10 sound seed/ac), 
recommendations for seeding required for adequate tree stocking are 
given in Alexander (1986). General description, phenology, and seed 
handling methods are described in Safford (1974), Wasser and 
Shoemaker (1982), and Alexander and Shepperd (1990b). Generally an 
upland, non-wetland species (Reed 1988). 

Distinguished from blue spruce by its reddish platy bark, short cones, 
finely pubescent twigs, and upper branches at right angles to the trunk 
(Jones and Bernard 1977). Several workers have found no hybridization 
between Engelmann and blue spruces, although some overlap occurs 
between the two (Mitton and Andalora 1981, Schaefer and Hanover 
1986, Rehfeldt 1994). 

In the UGB: Elevation from 8650 ft to 12125 ft, average 10298 + 81 
ft. Slope from 0.0% to 59.5%, average 14.4 + 1.5%. Average aspect is 
342°, r = 0.093. Permeability is 13-42.9-82 + 5.7. Soil depth is 15-58.7- 
124 + 6.5 cm. Depth of mollic horizon(s) is 0-14.2-70 + 2.1 cm. 

Attribute PIEN (n=79, r =0.391, r5=0.334) 





Attributes that have r > 0.1 r= 
Frequency —0.137 
Elevation 0.121 
Rock cover (gravel+cobbletstones) -0.118 
Bare soil cover —0.100 
mosses + lichens on soil 0.149 
litter and duff 0.149 
moss on soil 0.192 
Abies bifolia 0.451 
Arnica cordifolia 0.163 
Cardamine cordifolia 0.174 
Equisetum arvense 0.126 
Erigeron eximius 0.124 
Linnaea borealis 0.116 
Oreochrysum parryi 0.200 
Ribes montigenum 0. 159 
Vaccinium myrtillus ssp. oreophilum 0.220 
Vaccinium scoparium 0.150 


4. Picea pungens (PIPU) blue spruce. The Colorado state tree, a 
beautiful tree, often planted world-wide. Montane mpanan areas 
throughout the Basin, mixed with narrowleaf cottonwood at lower 
elevations, mixed with Engelmann spruce at upper elevations. Also on 
dryer Montane slopes in deep-rainshadow climates, often with aspen 
seral, mixed with Engelmann spruce at higher elevations; not very often 
with Douglas-fir here, unlike sites farther to the south in the Rockies. 
Often dependent on cold-air drainage, especially where blue spruce 
dominates riparian sites (Kittel and Lederer 1993). Blue spruce 1s easily 
killed by fire, because of its thin bark and slow self-pruning (Crane 
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1982). 

Rated as Excellent for cold hardiness: rated as Good for drought 
resistance, windbreak suitability, and wildlife suitability, rated as Fair 
for tolerance to alkaline soils (Colorado State Forest Service 1994- 
1996). The genetic structure of populations of blue spruce in the Rocky 
Mountains is summarized in Van Haverbeke (1984). General 
description, phenology, and seed handling methods are described in 
Safford (1974) and in Fechner (1990). Equally likely to occur in 
wetlands and nonwetlands (Reed 1988). 

For identification, see Jones and Bernard (1977) and Fechner (1985). 
Easily distinguished from Engelmann spruce by its gray ridged bark, 
longer cones, more prickly needles, glabrous twigs, and upper branches 
angled upward at the trunk. Several workers have found no 
hybridization between Engelmann and blue spruces, although some 
overlap occurs between the two (Mitton and Andalora 1981, Schaefer 
and Hanover 1986, Rehfeldt 1994). 

In the UGB: Elevation from 7810 ft to 10140 ft, average 9069 + 114 
ft. Slope from 0.0% to 70.0%, average 12.6 + 2.8%. Average aspect is 
37°, r = 0.123. Permeability is 0-30.4-70 + 4.9. Soil depth is 32-69.5- 
104 + 9.6 cm. Depth of mollic horizon(s) is 0-25.2-87 + 5.8 cm. 

Attribute PIPU (n=32, r =0.577, r5=0.501) 


Attributes that have r > 0.1 r= 
Alnus incana ssp. tenuifolia 0.124 
Arctostaphylos uva-ursi 0.214 
Calamagrostis canadensis 0.132 
Equisetum arvense 0.185 
Maianthemum stellatum 0.228 
Oreochrysum parryi 0.125 
Populus angustifolia 0.104 
Swida sericea 0.117 


5. Pinus aristata (PIAR) bristlecone pine. A beautiful tree if you’re 
not a forester - it grows very slowly and small. Individuals of this 
species have been dated to over 2,100 yr, with the inner ring of the 
oldest one at 442 BC (Brunstein and Yamaguchi 1992, Brunstein 1996). 
Cold to very cold, dry, exposed slopes, rocky, rainshadow climates, 
middle to upper Subalpine. We seem to be missing the gnarled, ancient, 
timberline stands of this species that are more common on the Eastern 
Slope in Colorado and in northern Arizona (Rominger and Paulik 1983). 
Never occurs in wetlands (Reed 1988). 

Easily distinguished from limber pine, the only other five-needle pine 
in the Basin, by its bristly cones, white resin dots on the needles, dark 
rough bark, and stiffer needles. In the UGB: Elevation from 9440 ft to 
11860 ft, average 10182 + 124 ft. Slope from 8.7% to 70.0%, average 
28.8+ 4.1%. Average aspect is 143°, r= 0.658. Permeability is 17-39.7- 
66 + 15.0. Soil depth is 15-64.1-81 + 24.2 cm. Depth of mollic 
horizon(s) is 0-12.0-25 + 4.5 cm. 

Attribute PIAR (n=17, r =0.724, r5=0.641) 

Attributes that have r > 0.1 r= 


cover grav+cobtston 0.121 
Festuca arizonica 0.102 
Muhlenbergia montana 0.156 
Ribes cereum 0.268 


6. Pinus contorta (PICO) lodgepole pine. Straddling the line between 
Montane and Subalpine. Upper Montane, where often (always?) seral to 
Douglas-fir, with aspen sometimes also seral to both these. Also in 
lower Subalpine, where often seral to Engelmann spruce and subalpine 
fir, sometimes also with aspen seral to all three. Moderately cool to cold, 
dry to excessively dry, shaded, well-drained to excessively well-drained. 
Well adapted to sites with cold-air drainage, near valley bottoms, 
especially on glacial deposits (Steele and others 1981). Lodgepole pine 
reaches the southernmost extension of its range at about the middle of 
the UGB, so lodgepole pine is uncommon in the south half of the UGB, 
and is missing entirely from the native flora of New Mexico (Moir 
1993). The geographical distribution overlaps closely with that of 
Vaccinium scoparium, which is also rare in New Mexico. Its distribution 
is almost completely complementary with the distribution of ponderosa 
pine, both geographically and elevationally (Komarkova and others 
1988). 

Lodgepole pine trees are moderately resistant to fire (Crane 1982), but 


z 


Major Plant Species 


it germinates well after fire, on ashbeds (Woodard and Cummins 1987). 
Individual lodgepole pine trees are susceptible to being killed by fire, 
but regeneration from seed after fire can be vigorous and abundant. 
Trees (and sometimes whole stands) are often classified as serotinous 
(closed-cone) or non-serotinous. Serotinous cones are opened only by 
hot fire, so in those trees or stands regeneration by only cutting the trees 
will likely fail; stands where most of the trees are non-serotinous will 
regenerate using cutting alone. Asymmetrical cones and an acute angle 
of attachment to the branch are reliable indicators of serotiny (Tinker 
and others 1994). Prefire density of serotinous trees is an important 
indicator of postfire seedling density, more important than aspect, slope, 
or soil type (Tinker and others 1994). There is evidence for a symbiotic 
relationship between lodgepole pine and certain orchid species, through 
a fungus that serves as a mycorrhizal symbiont of both (Zelmer and 
Currah 1995). Growth efficiency in lodgepole pine is great for young 
trees, decreasing with age, and is very responsive to site variables such 
as elevation, aspect, insolation, soil texture, and soil chemistry (Stermitz 
and others 1974, Kaufmann and Ryan 1986). Rated as Excellent for cold 
hardiness and drought resistance; rated as Good for tolerance to alkaline 
soils and wildlife suitability; rated as Fair for windbreak suitability 
(Colorado State Forest Service 1994- 1996). General description in 
Lotan and Cnichfield (1990). Seed handling methods are in Krugman 
and Jenkinson (1974). General description, seed handling, and planting 
methods in Wasser and Shoemaker (1982). Generally an upland, non- 
wetland species (Reed 1988). 

Our trees are all Pinus contorta ssp. latifolia (Wheeler and Guries 
1982). Distinguished from ponderosa pine, the only other two-needle 
pine in the Basin (no pifion here), by its shorter lighter-green needles, 
dark-gray bark, and shorter cones without bristles. 

In the UGB: Elevation from 8160 ft to 11540 ft, average 9907 + 79 ft. 
Slope from 0.0% to 60.5%, average 22.3 + 1.8%. Average aspect is 
326°, r = 0.086. Permeability is 14-5 0.0-82 + 4.1. Soil depth is 28-7 
0.1-275 + 6.0 cm. Depth of mollic horizon(s) is 0-12.4-70 + 1.9 cm. 

Attribute PICO (n=69, r =0.416, r5=0.357) 


Attnbutes that have r> 0.1 r= 
Number of species —0.182 
Depth of mollic horizon(s) —0.109 
Soil permeability 0.115 
Bare soil cover —0.129 
litter and duff 0.166 
wood > | in diam. 0.124 
Arnica cordifolia 0.213 
Arctostaphylos uva-ursi 0.243 
Carex geyeri 0.182 
Juniperus communis 0.205 
Koeleria macrantha —0.101 
Paxistima myrsinites 0.170 
Shepherdia canadensis 0.441 
Vaccinium cespitosum 0.149 
Vaccinium myrtillus ssp. oreophilum 0.304 


7. Pinus flexilis (PIFL2) limber pine. Upper Montane and lower 
Subalpine. Southerly rock slides and rock outcrops, always convex. Not 
very common in UGB. Seeds are large and wingless. Limber pine seeds 
are large, an important food for rodents and birds, some of which cache 
the seeds, and for bears which eat the seeds directly as well as raiding 
the caches. Unexcavated rodent or bird caches may be an important 
means of limber pine reproduction (Steele and others 1983). Clark’s 
nutcracker birds are important seed disperers for limber pine; 
nutcrackers apparently prefer closed cones that are not pendulous, on the 
southwest side of the tree (Benkman and others 1984). Some limber 
pines can live to many centuries (Lanner 1983), but that apparently 
doesn’t happen here. Young limber pines are easily killed by fire, 
because of thin bark; tree form contributes to fire susceptibility of older 
trees (Crane 1982). 

General description, phenology, and seed handling methods are in 
Krugman and Jenkinson (1974), Wasser and Shoemaker (1982), and 
Steele (1990). Never in wetlands (Reed 1988). 

Distinguished from bristlecone pine, the only other five-needle pine in 
UGB, by its lighter-colored softer bark, bigger softer lighter-colored 
cones with no bristle, and softer needles with no resin drops. In the 
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UGB: Elevation from 8460 ft to 10040 ft, average 9324 + 169 ft. Slope 
from 14.1% to 60.5%, average 36.7 + 5.6%. Average aspect is 164°, r= 
0.438. Permeability is 60-71.3-80 + 50.4. Soil depth is 28-43.5-62 + 
21.8 cm. Depth of mollic horizon(s) is 0- 5.0-10 + 2.9 cm. 

Attribute PIFL2 (n=10, T =0.840, 15=0.763) 


Attributes that have r > 0.1 r= 
bedrock exposed 0.301 
Ciliaria austromontana 0.575 
Jamesia americana 0.123 


8. Pinus ponderosa (PIPO) ponderosa pine. A few large stands, not 
as common here as to the south and west of the UGB; much more 
common on the south slopes of mountains and in warmer climates than 
we have here, as in the Southern Rockies. Dry benches at middle 
Montane elevations, especially in rainshadow climates, moderately cool, 
dry, well-drained. The ponderosa pine sites in the UGB seem noticeably 
cooler than those to the south and west, more like those in the Northem 
Rockies. Dwarf mistletoe is fairly common in ponderosa pine trees in 
the southwest and eastern slope of Colorado, but is uncommon in the 
UGB (Heidmann 1983). 

Fire used to be common in ponderosa pine (fire-resistant as a mature 
tree) before 1876 (Dieterich 1980). A photographic guide to assessing 
individual ponderosa trees for recovery potential after a crown fire in 
given in Dieterich (1979). Ponderosa pine is our most fire-resistant 
conifer, and seedling establishment is favored by bare mineral soil 
following a fire. Mature trees have thick, fire-resistant bark, and it tends 
to self-prune lower limbs, eliminating fire ladders. In moist sites, 
ponderosa pine trees are more susceptible to fire because understory 
trees form fuel ladders into the crowns (Crane 1982). 

Basal area growth is correlated with soil moisture supply (positively), 
total precipitation during the spring (positively), and mean spring 
temperature (negatively). Growth in summer is positively correlated with 
the Palmer drought index (Peterson and others 1993). (For regeneration, 
see discussion under Ponderosa Pine Series.) Rated as Excellent for cold 
hardiness, drought resistance, windbreak suitability, and wildlife 
suitability; rated as Good for tolerance to alkaline soils (Colorado State 
Forest Service 1994-1996). General description in Oliver and Ryker 
(1990). Seed storage methods are described in Krugman and Jenkinson 
(1974). General descniption, seed handling, and planting methods in 
Wasser and Shoemaker (1982). Summary of genetics given in Wang 
(1977). Generally an upland, non-wetland species (Reed 1988). 

All our trees are Pinus ponderosa ssp. scopulorum (Wells 1963a, 
Komarkova 1986). Distinguished from lodgepole pine, the only other 
two-needle pine in the Basin (no pifion here), by its longer needles, flat- 
topped crown, reddish platy bark, and larger cones with bristles. I do not 
know why some men call the bark “yellow,” perhaps it has something to 
do with the common occurrence of partial color blindness among men. 
In the UGB: Elevation from 7960 ft to 10180 ft, average 9053 + 80 ft. 
Slope from 2.0% to 54.7%, average 22.5 + 2.1%. Average aspect is 
213°, r= 0.197. Permeability is 18-42.7-83 + 4.6. Soil depth is 38-68.6- 
143 + 6.9 cm. Depth of mollic horizon(s) is 0-15.0-30 + 1.9 cm. 

Attribute PIPO (n=46, r =0.497, r5=0.428) 

Attributes that have r> 0.1 r= 


Festuca arizonica 0.230 
Muhlenbergia montana 0.161 
Purshia tridentata 0.142 


9. Populus angustifolia (POAN3) narrowleaf cottonwood. Montane to 
submontane riparian areas, of higher gradients and better-drained sites 
than willow-alder stands at comparable elevations. Narrowleaf 
cottonwood occurs on better-drained sites with coarse soils (Rood and 
others 1995). Narrowleaf cottonwood regenerates from stump suckers 
and clonal suckers (Rood and others 1994), as well as from its cotton- 
borne seeds. Regeneration is fairly commonly produced, even under 
dense canopy, unlike the broadleaf cottonwoods. Unfortunately, 
however, narrowleaf cottonwood sprouts are palatable to browsing 
animals - notably elk and cattle. The disappearance of cottonwood 
sprouts is accelerated by these stands often being in the critical elk 
winter range, in addition to the stands often being in areas traditionally 
grazed by cattle. As a result, it is difficult to find a cottonwood stand in 
good range condition, or reproducing well. Rated as Excellent for cold 


hardiness: rated as Good for drought resistance and tolerance to alkaline 
soils; rated as Fair for windbreak suitability and drought resistance; 
rated as Poor for wildlife suitability (Colorado State Forest Service 
1994-1996). General description, phenology, and seed handling methods 
are in Schreiner (1974). Equally likely to occur in wetlands and 
wetlands (Reed 1988). 

Distinguished from the only other “poplar” in the Basin, aspen, by its 
dark-gray deep-ridged bark, narrow leaves with a conspicuous 
acuminate tip, and larger stature. There are a few stands of cottonwood 
in the Basin that have leaves intermediate between narrowleaf 
cottonwood and Fremont cottonwood, a broad-leaf species found in 
warmer riparian areas to the west of the Basin and elevationally below 
it. I believe these stands represent stable hybrid populations with 
Populus angustifolia and Populus deltoides ssp. wislizenii (formerly 
known as P. fremontii) as the parents; such populations are found 
elsewhere on the Western Slope of Colorado, and in northem Utah 
(Goodrich 1983, Floate and Whitham 1995). This would mean that 
Fremont cottonwood used to be in the UGB, at a time when UGB was 
warmer. Goodrich (1983) and Dick-Peddie (1993) include this hybrid in 
the broad concept of Populus x acuminata, but that is the stable hybrid 
between P. angustifolia and P. deltoides ssp. molinifera, plains 
cottonwood, in the foothills of the eastern slope; I do not know the name 
of the hybrid on the western slope. It is possible that some of the hybrid 
populations on the western slope have been misidentified as Populus 
balsamifera. Populus angustifolia is pictured in Mohlenbrock and others 
(1992). 

In the UGB: Elevation from 7530 ft to 9380 ft, average 8240 + 89 ft. 
Slope from 0.7% to 31.0%, average 5.6 + 1.0%. Average aspect is 220°, 
r = 0.530. Permeability is 0-28.1-69 + 4.6. Soil depth is 43-87.0-285 + 
12.4 cm. Depth of mollic horizon(s) 1s 8-57.2-160 + 8.7 cm. 

Attribute POAN3 (n=31, r =0.584, r.=0.508) 


Attributes that have r > 0.1 r= 
Elevation —0.119 
Total live cover 0.162 
Depth of mollic horizon(s) 0.149 
litter and duff 0.102 
wood 1-3 in diam. 0.144 
Aster foliaceus 0.234 
Carex foenea 0.230 
Crataegus rivularis 0.280 
Maianthemum stellatum 0.312 
Picea pungens 0.104 
Poa palustris 0.304 
Poa pratensis 0.272 
Rosa woodsii 0.392 
Salix lucida ssp. lasiandra 0.301 
Swida sericea 0.128 
Vicia americana 0.187 


10. Populus tremuloides (POTRS) quaking aspen. Very common 
deciduous tree from mid-Montane up to about mid-Subalpine. Aspen 1s 
a very adaptable and tenacious species, in spite of its short-lived stems. 
Moderately cool to moderately warm, moist (but not wet), preferring a 
deep organic soil but occurring on a wide variety of soils. When aspen 
occurs with conifers, it can be seral to Douglas-fir or blue spruce at 
lower elevations, or seral to lodgepole pine, subalpine fir, or Engelmann 
spruce at higher elevations. Aspen also occurs dominating stands by 
itself, in very rich stands without any conifers, in what amounts to 
climax situations (Beetle 1974), aided by aspen’s considerable ability to 
quickly build soils favorable to itself. 

Aspen in the Rocky Mountains reproduces completely vegetatively at 
the present time; aspen trees produce copious seed, but very few 
seedlings because of very narrow limitations on soil for germination and 
growth (McDonough 1979). Aspen requires bare soil and restricted 
ranges of temperature and soil nutrients (Williams and Johnston 1984). 
The sprouts are rated as Moderate forage preference for all herbivores 
by Dennis and Antonio (1980); I would rate it as High for deer and elk; 
Moderate for all the others. “On heavily grazed ranges, close cropping 
may prevent the establishment of aspen reproduction ... cattle will 
browse this tree to a height of about 70 inches,” 1.8 m (Dayton and 
others 1937). Aspen sprouts are highly palatable to elk, deer, and cattle; 
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elk will gnaw aspen bark as well (Smith and other 1972). Aspen 
sprouting decreases steadily with increased browsing, finally 
disappearing (Ellison 1960). The crude protein levels of aspen is 
relatively high (Smith and others 1972). Cattle prefer grasses if these are 
available in the local area. 

Aspen grows in clones: relatively distinct 1-2 ac groves of trees, all 
with the same genotype; a common root system can connect 50-100 
stems, and be as much as 17 m = 56 ft radius (Tew 1969-1970, Schier 
1973, Schier and Zasada 1973). The small sprouts in the understory of 
an aspen canopy are usually permanently suppressed; they are shorter, 
thinner, and more rotten than dominant trees (Betters anc Woods 1981). 
The implications of the clonal growth and vegetative reproduction of 
aspen were not well known to older authors, so readers must use caution 
when interpreting older literature. In particular, the small sprouts in the 
understory of a mature aspen stand will never reach the overstory, so 
they are incorrectly termed “reproduction.” For examples of faulty 
thinking, see Dayton and others (1937) and Houston (1958). Rooting 
depths are up to 175-290 cm = 65-115 in (Gifford 1966). These clones 
(genotypes) may have differences in branching, stem color, phenology, 
and decay characteristics (Wall 1971), their differences in protein 
content may cause some clones to be browsed by elk much more than 
others (McNamara 1973). Two components of the same clone growing 
on different sites can have very different volume and decay volume, 
even though they don’t appear different superficially (Wall 1971). 

Aspen trees are sensitive to fire because of their thin bark; most stems 
are killed by fire (Crane 1982, Hungerford 1988). Fire at the base of 
aspen stems kills the stems of small stems preferentially (Brown and 
DeByle 1987). Aspen sprouting is stimulated primarily by release from 
hormonal suppression (clearcutting does this nicely) and by fire (Patton 
and Avant 1970, Hungerford 1988). 

Aspen typically regenerates abundantly after a fire. After a severe 
fire, suckers arise from a deeper level in the soil (9 cm vs. 5-6 cm for 
lightly burned stems; Brown and DeByle 1987). The reason why fire 
stimulates aspen sprouting apparently has to do with soil temperature; 
surface soil temperature is 20-30°F warmer in burned sites in July 
(Hungerford 1988). 

Aspen forms a symbiosis with a fungus (called an ectomycorrhiza), 
that benefits growth of the aspen by increasing the absorption of 
nutrients into the roots (Cripps and Miller 1993). The number of aspen 
stems in a stand declines with age, especially after 60-70 yr age; the 
basal area of aspen peaks around 80 yr age, and declines appreciably by 
100 yr (Mueggler 1994). There is an inverse relationship between aspen 
site quality and stem numbers in middle-aged stands (Mueggler 1994). 
Pocket gophers (Thomomys bottae) can slow down or prevent aspen 
from expanding into adjacent sites dominated by herbaceous plants 
(Cantor and Whitham 1989). Used in popular medicine (Beetle 1974, 
Moore 1979). Rated as Excellent for cold hardiness and wildlife 
suitability; rated as Poor for drought resistance, tolerance to alkaline 
soils, and windbreak suitability (Colorado State Forest Service 1994- 
1996). Seed handling methods described in Schreiner (1974). General 
description, seed handling, and planting methods in Wasser and 
Shoemaker (1982) and Perala (1990). 

Most aspen stems have some disease, and sometimes these can be 
debilitating or fatal to the tree (Waters and Beatty 1984). Under 
favorable moisture conditions, an aspen stand can make a Mollic 
epipedon in a relatively short time - around 200-300 yr. At that point, 
there is usually a rich assembly of tall and medium shrubs, tall grasses, 
and tall forbs. The litterfall from the deciduous aspen trees, shrubs, and 
herbaceous plants continues to build the upper organic-rich soil layers, 
and so effectively excludes conifer seedlings. Aspen reproduces in this 
area entirely from root suckers, there is effectively no reproduction from 
seed, making the clonal characteristics more important than stem 
characteristics. 

Individual aspen stems often have poor form, which can be due to 
snow damage or spring frosts (Egeberg 1963), browsing, trampling, or 
disease. 

Apparently not rated as to wetland status in Reed (1988). Aspen is 
easy to identify. 

In the UGB: Elevation from 7840 ft to 10600 ft, average 9450 + 48 ft. 
Slope from 0.0% to 64.3%, average 21.3 + 1.2%. Average aspect is 
315°, r = 0.085. Permeability is 0-42.3-83 + 2.5. Soil depth is 15-65.4- 
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275 + 3.9 cm. Depth of mollic horizon(s) is 0-26.2-170 + 2.4 cm. 
Attribute POTRS (n=174, 1 =0.272, r5=0.232) 
Attributes that have r>0.1 r= 


Total live cover 0.411 
Rock cover (gravel+cobbletstones) —0.185 
Bare soil cover —0.189 
large gravel 1-10 cm —0.127 
litter and duff 0.266 
small gravel < 1 cm —0.134 
wood 1-3 in diam. 0.202 
Arnica cordifolia 0213 
Artemisia tridentata —0.133 
Arctostaphylos uva-ursi 0.207 
Bromopsis canadensis 0.408 
Carex geyeri 0.562 - 
Chamerion angustifolium 0.300 
Elymus glaucus 0.281 
Erigeron eximius 0.191 
Fragania virginiana 0.166 
Galium septentrionale 0.193 
Geranium richardsonii 0.287 
Heracleum sphondylium 0.155 
Koeleria macrantha —0.120 
Lathyrus leucanthus 0.489 
Ligusticum porteri 0.134 
Lupinus argenteus 0.139 
Mahonia repens 0.263 
Paxistima myrsinites 0.230 
Poa fendleriana —0.109 
Rosa woodsii 0.414 
Thalictrum fendleri 0.427 
Vicia americana 0.301 


11. Pseudotsuga menziesii (PSME) Douglas-fir. Characteristic 
Montane tree that occurs mostly on northerly slopes. At lower 
elevations, these northerly Douglas-fir stands may be islands surrounded 
by sagebrush or rocks. At lower elevations, aspen is occasionally seral; 
at middle elevations, lodgepole pine is commonly seral, especially in 
areas of partial rainshadow, at higher elevations, Douglas-fir may be 
seral to subalpine fir and Engelmann spruce. Douglas-fir occasionally 
occurs codominant with blue spruce - but this is not as common as in the 
Southern Rockies. Douglas-fir is poorly fire-tolerant, and a number of 
stands of Douglas-fir in UGB have been replaced by aspen or lodgepole 


pine by hot fires in past centuries. Mature Douglas-fir trees are 
moderately resistant to fire, because of their thick, corky bark. In a 
closed stand, there are usually many fuel ladders to the crown. Saplings 
usually cannot survive surface fires (Crane 1982). There are many large 
stands in the UGB where Douglas-fir once dominated, but where hot 
fires in the past has eliminated it completely. 

Susceptible to attack by western spruce budworm (Choristoneura 
occidentalis), which weakens the tree in preparation for its death by 
other insects, often spruce beetle (Dendroctonus rufipennis). Rated as 
Excellent for cold hardiness; rated as Good for drought resistance, 
windbreak suitability, and wildlife suitability, rated as Fair for tolerance 
to alkaline soils (Colorado State Forest Service 1994-1996). General 
description in Hermann and Lavender (1990). Seed handling methods 
described in Owston and Stein (1974). General description, seed 
handling, and planting methods in Wasser and Shoemaker (1982). Tea 
can be made of the needles (Kirk 1970). Never occurs in wetlands (Reed 
1988). 

It is almost unbelievable that the Douglas-fir in the UGB, with tree 
diameters 8-10 in, tree height 60 ft, and precipitation < 20 in/yr, is even 
the same species as on the west slope of the Cascades in the Pacific 
Northwest, with tree diameters 20-30 in, tree height 250 ft, and 
precipitation > 100 in/yr! Two extremes in a Jong gradient, for sure. 
Please don’t make the mistake of comparing the trees or the sites. 

In the UGB: Elevation from 7960 ft to 10300 ft, average 9099 + 47 ft. 
Slope from 0.0% to 70.0%, average 30.9 + 1.5%. Average aspect is 
315°, r = 0.250. Permeability is 14-46.0-80 + 3.0. Soil depth is 8-60.0- 
180 + 3.9 cm. Depth of mollic horizon(s) is 0-16.3-160 + 2.0 cm. 

Attribute PSME (n=121, r =0.322, r5=0.274) 


Attributes that have r> 0.1 r= 
Frequency —0.131 
Slope 0.213 
Aspect y-coordinate 0.167 
Soil permeability 0.149 
Bare soil cover —0.133 
litter and duff 0.119 
stone > 25 cm 0.101 
Artemisia tridentata —0.102 
Carex geyeri 0.188 
Juniperus communis 0.157 
Oryzopsis micrantha 0.133 
Paxistima myrsinites 0.150 


Symphoricarpos rotundifolius 0.101 


b. Shrubs 


12. Acer glabrum (ACGL) Rocky Mountain maple. A tall shrub of 
well-drained riparian areas and lower slopes in Douglas-fir forests. After 
fire, sprouts from root crown; increases in density following fire because 
the crowns produce multiple sprouts (Crane 1982). 

Rated as Moderate forage preference for elk and deer, and Low for 
cattle, sheep, horses, and antelope (Dennis and Antonio 1980); 
important browse plant because it occurs on the edges of cover in the 
deer and elk transitional range, and is palatable to them (Dayton and 
others 1937). Most maple plants in the UGB are stressed or browsed to a 
short height; maple plants of good form are hard to find. Seed storage 
and growth methods are descnbed in Vories (1981). General 
characteristics, habitat, and seed handling methods are described in 
Olson and Gabriel (1974) and Wasser and Shoemaker (1982). Equally 
likely to occur in wetlands and nonwetlands (Reed 1988). 

In the UGB: Elevation from 8460 ft to 9720 ft, average 8872 + 112 ft. 
Slope from 4.8% to 66.2%, average 44.2 + 6.7%. Average aspect is 16°, 
r = 0.496. Permeability is 26-50.5-68 + 9.2. Soil depth is 33-56.4-93 + 
10.3 cm. Depth of mollic horizon(s) is 2-23.7-64 + 7.3 cm. 

Attribute ACGL (n=11, r =0.821, r5=0.741) 


Attributes that have r>0.1 r= 
cover grav+cobtston 0.102 
Rubus idaeus 0.146 
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13. Alnus incana ssp. tenuifolia (ALINT) thinleaf alder, mountain 
alder. A common streamside species of the better-drained riparian areas. 
Poorly tolerant of shade, but requires better-drained soils, yet tolerates 
flooding (Kittel and Lederer 1993); so if the riparian area is forested, the 
alders will be found only on the rocky banks right by the stream. Rated 
as Moderate forage preference for sheep, elk, deer, and antelope, and 
Low for cattle and horses (Dennis and Antonio 1980). An actinorhizal 
plant, able to form a root-symbiosis with bacteria of the genus Frankia, 
to fix atmospheric Nitrogen and incorporate it into plant tissues 
(Swensen 1996, Paschke 1997, Hurd and Schwintzer 1996). Propagates 
by suckers as well as seed (Dayton and others 1937). A number of 
populations of thinleaf alder in UGB have been hard hit by some insect 
or disease, which kills all the larger stems (usually 4-6 in diameter or 
rarely larger); the nature of this malady is unknown. General 
characteristics, distribution, habitat, and seed handling methods are 
described in Schopmeyer (1974). Usually occurs in wetlands (Reed 
1988). 

Pictured in Mohlenbrock and others (1992, as Alnus tenuifolia). 

In the UGB: Elevation from 7570 ft to 9600 ft, average 8573 + 95 ft. 
Slope from 0.0% to 21.3%, average 4.5 +0.7%. Average aspect is 198°, r 
= 0.373. Permeability is 0-21.0-60 + 4.2. Soil depth is 33-82.3-160 + 


13.5 cm. Depth of mollic horizon(s) is 8-47.3-160 + 8.9 cm. 
Attribute ALINT (n=34, r =0.563, r5=0.488) 





Attributes that have r > 0.1 r= 
Aspect y-coordinate —0.108 
Total live cover 0.141 
water open 0.178 
wood 1-3 in diam. 0.116 
Calamagrostis canadensis 0.147 
Cardamine cordifolia 0.104 
Distegia involucrata 0.117 
Equisetum arvense 0.249 
Geranium richardsonii 0.121 
Heracleum sphondylium 0.169 
Maianthemum stellatum 0.215 
Picea pungens 0.124 
Ribes inerme 0.352 
Rubus idaeus 0.134 
Salix lucida ssp. lasiandra 0.146 
Swida sericea 0.216 
Urtica gracilis 0.519 


14. Amelanchier alnifolia (AMAL2) Saskatoon _ serviceberry, 
Saskatoon (Canadian authors), common serviceberry. Saskatoon 
serviceberry (Amelanchier alnifolia) is much more common at higher 
elevations in central and northern Colorado than Utah serviceberry (A. 
utahensis), Utah serviceberry is common at lower elevations in strips 
along the western and southem % of Colorado. In Utah, Saskatoon 
serviceberry is common only in the panhandle and on the north slope of 
the Uinta Mountains (Yake and Brotherson 1979). In the UGB and 
western Colorado, Saskatoon serviceberry occurs at higher elevations, 
on cooler, moister sites, and is much more tolerant of the shade of 
aspens or Douglas-fir, whereas Utah serviceberry occurs at lower 
elevations, on warmer, somewhat dryer sites, and is generally intolerant 
of shade. Outside the shade of overstory trees, and in unbrowsed 
condition (a rare occurrence in the UGB), Utah serviceberry plants are 
shorter and have a rounded canopy, but Saskatoon serviceberry plants 
are taller and have longer stems, a straggly growth form and a flat- 
topped canopy. After fire, sprouts from root crown, usually survives 
even severe fire if soil is moist (Crane 1982). 

Considered highly palatable to elk, mule deer, and cattle (Majak and 
others 1980), preferred and sought after by deer and elk in the UGB. The 
most important browse plant in UGB, preferred by elk even over aspen 
sprouts in burned areas (Canon and others 1987). Most plants in the 
UGB are stressed by browsing, many are browsed to a short height. 
Rated as High forage preference for elk and deer, Moderate for cattle 
and sheep; and Low for horses and antelope (Dennis and Antonio 1980). 
Known as a valuable browse plant for livestock, especially used in late 
season (Dayton and others 1937). Severe browsing (> 80% use) of 
Saskatoon serviceberry is harmful and would eventually kill the plants 
(Ellison 1960, Shepherd 1971), which means that heavy to severe 
browsing over several years will cause reduction in stand production, 
and extension of browsing over a decade or more will cause mortality 
and the shrubs will disappear. This has happened in many places in the 
UGB. Shepherd (1971) recommends prescribed proper use < 60%. In 
measuring utilization of palatable shrubs, notice that utilization over 
100% is possible and often seen, if the animals consume some of 
previous years’ growth; obviously such use is destructive. Saskatoon 
serviceberry sprouts readily from root-crowns after top-killing fire, 
increasing stem density, number of twigs, and growth rates (Noste and 
Bushey 1987), if the shrubs are protected from browsing. 

Saskatoon serviceberry forms a symbiosis with a fungus (called an 
ectomycorrhiza), that benefits growth of serviceberry by increasing the 
absorption of nutrients into the roots (Williams and Aldon 1976). 
Flowering is often abundant, but good fruit crops are not produced but 
every 4-5 years, for reasons including insects, diseases, and frost (St. 
Pierre 1989). Can live to 85 yr or more (Tisdale and Hironaka 1981). A 
cyanic glycoside, prunasin, is produced in the leaves and twigs of 
serviceberry, that can produce a poison, hydrogen cyanide, on digestion 
by animals (Majak and others 1980). This seems to be a threat to 
browsing animals, but there is no reported mortality of domestic or wild 
animals in western Colorado from this cause; our herbivores (elk, deer, 
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cattle) can easily absorb prunasin and excrete it intact (Majak 1992). 

The value of this species as a commercial fruit crop is increasing in 
western Canada, and cultivars of Saskatoon serviceberry have been 
developed there (Knowles and others 1996). Fruits edible and 
sometimes delicious, cooking makes the skins and seeds more palatable 
(Harrington and Matsumura 1967), but a good crop is not produced 
every year, there is a large variation in fruiting among populations, and 
there are many animals that get there before you can (also see Kirk 
1970). General description, distribution, and seed storage and growth 
methods are described in Brinkman (1974a), Wasser and Shoemaker 
(1982), and Vories (1981). Generally an upland, non-wetland species 
(Reed 1988). 

Apparently the common name does not make reference to “service,” 
but is instead derived from the old Latin word Sorbus, a name of some 
rosaceous shrub. Therefore, the old English common name “sarvisberry” 
is more correct, although only the better among different modifications. 

In the UGB: Elevation from 7610 ft to 10530 ft, average 8875 + 49 ft. 
Slope from 0.0% to 63.4%, average 25.8 + 1.5%. Average aspect is 
334°, r = 0.179. Permeability is 0-42.2-77 + 2.5. Soil depth is 14-64.2- 
180 + 3.8 cm. Depth of mollic horizon(s) is 0-33.0-170 + 3.4 cm. 

Attribute AMAL2 (n=103, r =0.347, r5=0.296) 

- Attributes that have r > 0. r= 


Aspect y-coordinate 0.141 
Total live cover 0.190 
Number of species 0.102 
Soil permeability 0.104 
droppings elk 0.101 
litter and duff 0.106 
wood 1-3 in diam. 0.166 
Carex geyeri 0.172 
Castilleja lineariifolia 0.170 
Elymus trachycalus 0.119 
Galium septentrionale 0.235 
Maianthemum stellatum 0.125 
Padus virginiana 0.465 
Poa fendleriana 0.166 
Quercus gambelu 0.121 
Symphoricarpos rotundifolius 0.372 


15. Amelanchier utahensis (AMUT) Utah serviceberry. Saskatoon 
serviceberry (Amelanchier alnifolia) is much more common at higher 
elevations in central and northern Colorado than Utah serviceberry (A. 
utahensisy, Utah serviceberry is common at lower elevations in strips 
along the western and southem ™% of Colorado. In Utah, Saskatoon 
serviceberry is common only in the panhandle and on the north slope of 
the Uinta Mountains (Yake and Brotherson 1979). In the UGB and 
western Colorado, Saskatoon serviceberry occurs at higher elevations, 
on cooler, moister sites, and is much more tolerant of the shade of 
aspens or Douglas-fir, whereas Utah serviceberry occurs at lower 
elevations, on warmer, somewhat dryer sites, and is generally intolerant 
of shade. Outside the shade of overstory trees, and in unbrowsed 
condition (a rare occurrence in the UGB), Utah serviceberry plants are 
shorter and have a rounded canopy, but Saskatoon serviceberry plants 
are taller and have longer stems, a more straggly growth form and a flat- 
topped canopy. Saskatoon serviceberry is often associated with the 
mountain subspecies of big sagebrush (Artemisia tridentata ssp. 
vaseyana), whereas Utah serviceberry is more closely associated with 
the two subspecies below (Artemisia tridentata no subspecies specified, 
and ssp. wyomingensis). After fire, sprouts from root crown, usually 
survives even severe fire if soil 1s moist (Crane 1982). 

Considered highly palatable to elk, mule deer (Austin and others 
1984), and cattle. Rated as Moderate forage preference for cattle, sheep, 
elk, and deer; and Low for horses and antelope (Dennis and Antonio 
1980). Utah serviceberry has longer leaves and grows faster under 
(partial) canopies of aspen or Douglas-fir than in open sagebrush 
habitats (Slauson and Ward 1986). In measuring utilization of palatable 
shrubs, notice that utilization over 100% is possible and often seen, if 
the animals consume some of previous years’ growth; obviously such 
use is destructive. Utah serviceberry forms a symbiosis with a fungus 
(called an ectomycorrhiza), that benefits growth of serviceberry by 
increasing the absorption of nutrients into the roots (Williams and Aldon 
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1976). Sometimes used in revegetation; requires topsoil to be provided 
or reapplied (Ferguson and Frischknecht 1983). Seed storage and growth 
methods are described in Vories (1981). Edible fruit (Kirk 1970). Never 
found in wetlands (Reed 1988). 

In the UGB: Elevation from 7600 ft to 9600 ft, average 8502 + 40 ft. 
Slope from 2.0% to 64.3%, average 27.0 + 1.7%. Average aspect is 8°, r 
= 0.211. Permeability is 9-46.7-79 + 3.1. Soil depth is 13-64.5-200 + 5.7 
cm. Depth of mollic horizon(s) is 0-30.2-115 + 3.2 cm. 

Attribute AMUT (n=64, r =0.430, r5=0.370) 


Attributes that have r>0.1 r= 
Soil permeability 0.103 
Bromopsis porteri 0.110 
Carex geophila 0.271 
Carex pensylvanica ssp. heliophila 0.159 
Carex pityophila 0.398 
Cercocarpus montanus 0.311 
Eriogonum umbellatum 0.121 
Lupinus sericeus 0.139 
Padus virginiana 0.146 
Poa fendleriana 0.124 
Stipa hymenoides 0.101 
Stipa viridula 0.587 
Symphoricarpos rotundifolius 0.489 


16. Arctostaphylos uva-ursi (ARUV) kinnikinnick, bearberry. 
Prostrate, mat-forming, evergreen subshrub of shaded forest floors. Due 
to its clonal growth (up to 4 m diameter), it may reach ages of several 
centuries or more. The old foresters considered that it was about neutral 
in its effects on tree reproduction. On one hand, the mats are not good 
seedbeds; on the other, the mat form is very important in drier sites for 
retarding soil erosion. After fire, sprouts from root crown below soil 
surface; easily killed unless soil and duff are moist, but may survive in 
microsites protected from fire (Crane 1982). 

Rated as Moderate forage preference for elk and deer; and Low for 
cattle, sheep, horses, and antelope (Dennis and Antonio 1980). Also 
used by bear and other animals (Dayton and others 1937). Kinnikinnick 
will be killed by ground fire if the root crown is killed, and has rare 
vegetative reproduction after fire (Noste and Bushey 1987). Can be 
eaten raw in an emergency, and jelly has been made from it, but it is not 
preferred (Harrington and Matsumura 1967). The evergreen leaves have 
long been used as a substitute for tobacco (Harrington and Matsumura 
1967). Used in popular medicine (Moore 1979). General description, 
seed storage and growth methods are described in Berg (1974) and 
Vories (1981). Never found in wetlands (Reed 1988). 

In the UGB: Elevation from 7810 ft to 10640 ft, average 9412 + 71 ft. 
Slope from 0.0% to 60.5%, average 22.9 + 1.7%. Average aspect is 
337°, r = 0.173. Permeability is 10-47.9-83 + 3.6. Soil depth is 23-60.8- 
155 + 4.3 cm. Depth of mollic horizon(s) is 0-15.1-87 + 2.0 cm. 

Attribute ARUV (n=73, r =0.406, r5=0.347) 


Attributes that have r> 0.1 r= 
Soil permeability 0.117 
Bare soil cover —0.110 
litter and duff 0.143 
Carex geyeri OAT? 
Juniperus communis 0.176 
Paxistima myrsinites 0.111 
Pinus contorta 0.243 
Picea pungens 0.214 
Populus tremuloides 0.207 
Shepherdia canadensis 0.129 


17. Artemisia arbuscula (ARAR8) low sagebrush. A low sagebrush, 
usually 20-30 cm tall, often shorter than associated grasses (and so 
invisible from an oblique angle). Rated as High forage preference for 
sheep, deer, and antelope, Moderate for elk; and Low for cattle and 
horses (Dennis and Antonio 1980, Hironaka and others 1983). Soils 
relatively shallow (8-30 cm) to an impermeable horizon of very dense 
Montmorillonite clay near the surface, often cementing the coarse- 
fragments together, a poorly aerated soil (Fosberg and Hironaka 1964, 
Sabinske and Knight 1978, Beetle and Johnson 1982), so an Alfisol. 
Reported to be “of low to moderate palatability to livestock and wildlife 
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... provides little winter forage due to heavy snow accumulations” 
(Beetle and Johnson 1982:11). Susceptible to fire and easily killed 
(Bunting and others 1987); a non-sprouter (Tisdale and Hironaka 1981). 
Soils are closely similar to those of A. nova, black sagebrush, but the 
two species are easily distinguished because low sagebrush has blue- 
green foliage (same color as mountain big sagebrush), much larger 
heads that are bluish-gray-hairy, and occurs at higher elevations. Seed 
storage and growth methods are described in Vories (1981). Never 
found in wetlands (Reed 1988). 

In the UGB: Elevation from 8950 ft to 10530 ft, average 9615 + 52 ft. 
Slope from 1.0% to 39.9%, average 15.9 + 1.4%. Average aspect is 
272°, r = 0.275. Permeability is 0-28.8-72 + 2.4. Soil depth is 26-80.2- 
190 + 6.1 cm. Depth of mollic horizon(s) is 0-27.6-106 + 3.4 cm. 

Attribute ARAR8 (n=46, r =0.497, r5=0.428) 


Attributes that have r> 0.1 r= 
Number of species 0.117 
Soil depth 0.111 
Danthonia parryi 0.126 
Eremogone congesta 0.449 
Eriogonum subalpinum 0.141 
Festuca idahoensis 0.151 
Festuca thurberi 0.221 
Galium septentrionale 0.121 
Koeleria macrantha 0.147 
Stipa lettermanii 0.158 
Vicia americana 0.110 
Wyethia arizonica 0.127 


18. Artemisia cana (ARCA13) silver sagebrush (Hull and others 
1958), hoary sagebrush. Significant preference for alluvial soils, rarely 
found elsewhere, so this plant often occurs in deteriorated or degraded 
riparian areas, especially subalpine riparian sites seral to short willows 
(Salix planifolia or Salix wolfii). Resprouts vigorously after fire from 
root suckers (Youngblood and others 1985, Bunting and others 1987). 
Silver sagebrush has invasive capabilities, and has invaded many 
Subalpine sites, especially Thurber fescue grasslands, in historical times 
(Tumer 1969). There are a few places I believe silver sagebrush to be 
climax, though, where alluvial parks have been dried out by uplifting in 
recent geological times, rather than being dried out by grazing or other 
disturbance in historical times. In the past, silver sagebrush has 
responded well to herbicides (Youngblood and others 1985), but I don’t 
recommend it, because of potential for damaging water quality. Not 
particularly palatable to browsing animals, and in addition often occurs 
under deep snow in winter and so unavailable then (Beetle and Johnson 
1982). Rated as High forage preference for sheep, deer, and antelope; 
Moderate for elk; and Low for cattle and horses (Dennis and Antonio 
1980). Seed storage and growth methods are described in Vories (1981). 
General description, seed handling, and planting methods in Wasser and 
Shoemaker (1982). Equally likely to be found in wetlands and 
nonwetlands (Reed 1988). 

Our plants are A. cana ssp. viscidula. Artemisia cana in its pure form 
is easily told from other sagebrushes in the Basin by its untoothed leaves 
and silvery color; it is a medium-height sagebrush. However, hybrids 
between A. cana and other species (A. tridentata ssp. vaseyana, 
typically) are fairly common: these plants usually have some three- 
toothed leaves and some untoothed leaves (called “A. tridentata ssp. 
spiciformis’ by McArthur and Goodrich, and Goodrich and others 1985; 
I personally don’t find that these hybrids are worth recognizing 
taxonomically). Curiously, on the hybrid plants the three-toothed leaves 
seem to be earlier deciduous than the untoothed leaves. 

In the UGB: Elevation from 8900 ft to 10390 ft, average 9667 + 87 ft. 
Slope from 0.0% to 21.0%, average 6.5 + 1.0%. Average aspect is 287°, 
r = 0.331. Permeability is 7-24.6-48 + 5.8. Soil depth is 38-77.8-154 + 
17.7 cm. Depth of mollic horizon(s) is 0-24.3-52 + 5.8 cm. 

Attribute ARCA13 (n=23, r1=0.652, r5=0.572) 


Attributes that have r>0.1 r= 
Carex obtusata 0.132 
Festuca idahoensis 0.225 
Festuca thurberi 0.139 
Potentilla pulcherima 0.212 


Stipa lettermanii 0.137 


Trifolium rusbyi 0.338 

19. Artemisia nova (ARNO4) black sagebrush. A low sagebrush, 
usually 20-30 cm tall, like A. arbuscula in growth form, but usually 
visible from an oblique angle because associated plants are sparse to 
very sparse (black sagebrush stands rarely exceed 80% total live 
cover!). “Black sagebrush is regarded as a highly palatable, nutritious 
winter browse for nearly all classes of livestock and game, [but] the sites 
on which it grows offer little potential for increased forage production” 
(Beetle and Johnson 1982:31). Black sagebrush is high in palatability in 
the winter, but low in stature and very low in productivity (Behan and 
Welch 1986), so black sagebrush is at low proportions in the diets of 
deer and elk on their winter ranges (Personius and others 1987, 
Wambolt 1995). Rated as High forage preference for sheep, elk, deer, 
and antelope; and Moderate for cattle and horses (Dennis and Antonio 
1980). Production of black sagebrush does not seem to be correlated 
with precipitation or temperature (Fetcher and Trlica 1980). Soils of 
very dense Montmorillonite clay near the surface, often cementing the 
coarse-fragments together (Weeks and Little 1970), so an Alfisol. The 
black sagebrush sites in the UGB are often windswept and so clear of 
snow through much of the winter, which accentuates the palatability of 
this low shrub. In the UGB, black sagebrush sites are an important 
component of Gunnison sage grouse leks, where the adult males display. 
Black sagebrush is easily killed by fire (Bunting and others 1987). Black 
sagebrush has a shallow, more fibrous root system, in contrast with the 
taller sagebrushes (big sagebrush, silver sagebrush), consequently, black 
sagebrush is more responsive to moisture near the soil surface (Stevens 
and others 1974). A production model for black sagebrush includes 
annual precipitation, percent rock in the subsoil, and depth to CaCO, 
accumulation (Stevens and others 1974). Seed storage and growth 
methods are described in Vories (1981). General description, seed 
handling, and planting methods in Wasser and Shoemaker (1982). Never 
found in wetlands (Reed 1988). 

Black sagebrush is easily distinguished from low sagebrush because 
black sagebrush has dark-green foliage, smaller heads that are glabrous, 
and occurs at lower elevations. Black sagebrush also has a dense layer of 
hair on the leaves that obscure the glandular hairs (trichomes) 
underneath (Kelsey and Shafizadeh 1980, Kelsey 1984). 

In the UGB: Elevation from 7675 ft to 9550 ft, average 8654 + 50 ft. 
Slope from 0.0% to 43.9%, average 15.2 + 1.2%. Average aspect iS 
266°, r = 0.338. Permeability is 15-40.2-64 + 2.8. Soil depth is 14-61.9- 
200 + 6.0 cm. Depth of mollic horizon(s) is 0-15.0-85 + 2.0 cm. 

Attribute ARNO4 (n=65, r1=0.427, r5=0.367) 





Attributes that have r> 0.1 r= 
Frequency 0.188 
Total live cover —0.152 
Rock cover (gravel+cobbletstones) 0.248 
cobble 10-25 cm 0.151 
gravel 0.2-10 cm 0.129 
large gravel 1-10 cm 0.143 
lichen on soil 0.210 
litter and duff —-0.221 
small gravel < 1 cm 0.387 
Chrysothamnus depressus 0.125 
Chondrosum gracile 0.125 
Elymus elymoides 0.109 
Erigeron eatonii 0.222 
Penstemon teucrioides 0.155 
Phlox hoodii 0.340 
Picradenia richardsonii 0.102 
Poa secunda 0.116 
Stipa pinetorum 0.155 
Tetradymia canescens 0.128 


20. Artemisia tridentata (ARTR2) big sagebrush. Medium-height 
shrub at medium elevations, intermediate between Wyoming big 
sagebrush and mountain big sagebrush. Production is likely dependent 
on summer precipitation, rather than spring precipitation in ssp. 
wyomingensis. Big sagebrush is generally unpalatable to cattle and elk, 
but may be an important constituent of the winter diet of mule deer 
(Pederson and Harper 1978, Personius and others 1987, Peterson mo}, 
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Wambolt 1995). On their winter range, mule deer preference is for 
mountain big sagebrush first, then Wyoming big sagebrush, then other 
subspecies of big sagebrush, then black sagebrush much less (Hanks and 
others 1973, Personius and others 1987, Ngugi and others 1992). 
Moderately heavy browsing (up to 70% for one year only) may actually 
stimulate growth in following years (Umess and Jensen 1983, in Utah), 
but in another study, clipping at 50-80% resulted in much reduced vigor 
(Shepherd 1971, in southwestern Colorado). Shepherd (1971) 
recommends that summer and fall use be kept between 20% and 40%, 
with winter use 50-60% at maximum. Destructive clipping (>100%) 
results in mortality: “it seems likely that the sagebrush plants on heavily- 
used winter game ranges may be killed a branch or two at a time by 
concentrated destructive use of parts not protected by snow” (Shepherd 
1971). Big sagebrush is a poor candidate for mechanical treatments to 
improve browse production (Shepherd 1971). Big sagebrush is killed by 
fire, and does not resprout, but fire stimulates germination of sagebrush 
seed. The young sagebrush plants grow quickly after fire, and reach 
maturity in about 5-12 yr, stand dominance in 20-30 yr (Harniss and 
Murray 1973, Noste and Bushey 1987). Big sagebrush forms a 
symbiosis with a fungus (called an ectomycorrhiza), that benefits growth 
of the shrub by increasing the absorption of nutrients into the roots 
(Williams and Aldon 1976). “Sagebrush has an overall linear (excurrent) 
growth form, with the leader long shoot much larger than lateral long 
shoots” (Bilbrough and Richards 1991). The root system has a lateral 
spread of 0.9-1.2 m radius, and a depth of 0.8-1.5 m in clay upland soils 
(Tabler 1964). Seed storage and growth methods are described in Vories 
(1981). General description, seed handling, and planting methods in 
Wasser and Shoemaker (1982). Sometimes used in revegetation; plants 
do much better when topsoil is provided or reapplied (Ferguson and 
Frischknecht 1983). Some of the older control and seeding techniques 
are described in Hull and others (1952) and Pechanec and others (1954). 
Germination requirements in Sabo and others (1979). Never found in 
wetlands (Reed 1988). 

If any of the following species are present, the climax plant 
community is not dominated by sagebrush: 


Common Name Code 



















Common Name 

































AMAL2 Saskatoon serviceberry | JUAT Baltic rush 

AMUT _ Utah serviceberry PAVI11 — chokecherry 

CAGE dryland sedge PIPO Ponderosa pine 
CAGE2 elk sedge POPR Kentucky bluegrass 
CAPI7 _ pityophila sedge PSME Douglas-fir 

CEMO2 mountain-mahogany QUGA Gambel oak 

ELRE3 quackgrass STVI4 _—_ green needlegrass 
FETH Thurber fescue! SYRO —_ mountain snowberry 
GLYCE mannagrass 


1. Thurber fescue may occur at clirnax with mountain big sagebrush 
In this report, Artemisia tridentata named without any subspecies 
name attached is considered to be the middle-elevation form of this 
species. In the UGB, these middle-elevation plants of big sagebrush are 
clearly distinguishable from the extreme expressions of two subspecies, 
yet there are many sites where the three forms in the table below cannot 
be separated, by reason of both interpopulation variability and also 
variation within populations (Winward and Tisdale 1977, Beetle and 
Johnson 1982). The correct subspecies name for this intermediate form 
is not known to me. (Artemisia tridentata ssp. tridentata, basin big 
sagebrush, apparently does not occur in the UGB.) The following table 
shows some of the contrasting characteristics of the three subspecies we 
have (from Winward and Tisdale 1977, Beetle and Johnson 1982, 
Swanson and others 1986b). 


27 


Major Plant Species 


Name Character Description 
A. tridentata ssp. wyomingensis (Wyoming big sagebrush) 

Stature Avg. 30-70 cm tall 

Growth Form Irregular-pyramidal crown. Primary stems on 
ground, branched 5-15 cm above ground 
Camphor smell, sparse (can see through 
crown), more green than blue 
7-12 in/yr (170-310 mm/yr) 
7,675-8,180-8,900 ft 
Aridisols. Usually loamy or sandy on surface, 
Clay Loam subsoil. Low organic matter 
content on surface (+ 2%). Rooting depth 98 
cm, depth of maximum illuviation 39 cm. Less 
water retention in surface horizons than in 
subsoil 





Leaves 


Precip. Zone 
Elev. UGB 
Soil 


A. tridentata (big sagebrush) 

Stature Avg. 30-90 cm tall 

Growth Form Rounded-ovoidal crown. Primary stems + 
ascending or erect, branched 15-30 cm above 
ground 
Herb-sage smell, sparse to mod. dense 
(usually cannot see much through crown), 
about equally blue and green 
10-18 in/yr (250-460 mm/yr) 
7,600-8,878-10,120 ft 
Mollisols, Frigid. Usually clayey or Clay 
Loam on surface, Clay subsoil. Rooting depth 
around 100 cm, depth of maximum illuviation 
around 40-50 cm 


Leaves 


Precip. Zone 
Elev. UGB 
Soil 


A. tridentata ssp. vaseyana (mountain big sagebrush) 


Stature 
Growth Form 


Avg. 40-120 cm tall 

Cylindrical-flattop or rounded crown. Primary 
stems + erect, branched 20-60 cm above 
ground 

Dusty herb-sage smell, very dense (can't see 
through), more blue than green 

12-20 in/yr (300-510 mm/yr) 
8,510-9,550-10,640 ft 

Mollisols, Cryic, often Pachic or sub-Pachic. 
Usually loamy on surface, Loam to Clay Loam 
subsoil. Relatively high organic matter content 
on surface (+ 5%). Rooting depth 122 cm, 
depth of maximum illuviation 54 cm. More 
water retention in surface horizons than in 
subsoil 


Leaves 


Precip. Zone 
Elev. UGB 
Soil 


In the UGB: Elevation from 7600 ft to 10120 ft, average 8878 + 26 ft. 
Slope from 0.0% to 74.6%, average 20.4 +0.8%. Average aspect is 279°, 
t = 0.069. Permeability is 4-42.9-83 + 1.6. Soil depth is 13-61.5-285 + 
2.4 cm. Depth of mollic horizon(s) is 0-26.4-160 + 1.4 cm. 

Attribute ARTR2 (n=297, r1=0.209, r5=0.177) 


Attributes that have r> 0.1 r= 
Frequency 0.207 
Elevation —0.135 
Total live cover —0.102 
Number of species 0.160 
Soil permeability 0.191 
mosses + lichens on soil —0.117 
droppings elk 0.171 
gravel 0.2-10 cm 0.168 
large gravel 1-10 cm 0.107 
live plant bases 0.142 
moss on soil —0.101 
cover grav+cobtston 0.119 
Achillea lanulosa —0.125 
Carex geyeri —0.116 
Castilleja lineariifolia 0.321 
Carex pityophila 0.169 
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Carex stenophylla ssp. eleocharis O22 
Chrysothamnus viscidiflorus 0.136 
Elymus elymoides 0.303 
Erigeron eatonii 0.238 
Festuca arizonica 0.222 
Festuca thurberi —-0.134 
Koeleria macrantha 0.275 
Leucopoa kingii 0.130 
Lupinus sericeus 0.110 
Penstemon teucrioides 0.235 
Phlox multiflora 0.120 
Poa fendleriana 0.315 
Poa pratensis —0.114 
Poa secunda 0.108 
Populus tremuloides —0.133 
Pseudotsuga menziesii —0.102 
Purshia tridentata 0.308 
Rosa woodsii —0.106 
Stipa pinetorum 0.278 
Taraxacum officinale —0.105 
Trifolium rusbyi 0.166 


21. Artemisia tridentata ssp. vaseyana (ARTRV) mountain big 
sagebrush. This is a deep-rooting subspecies, in deep, loamy, well- 
watered soils (Swanson and others 1986b), with less CaCO_ and lower 
pH (Bonham and others 1991), often in dense to very dénse stands, 
especially where sagebrush has increased as a result of grazing or other 
disturbance. Soils are almost always deep-organic Mollisols, with higher 
infiltration rates than ssp. wyomingensis (Swanson and Buckhouse 
1986). Roots of mountain big sagebrush commonly “extend about 2 m 
deep and have a maximum lateral spread from the trunk of 1.5 m” 
(Sturges 1980). Productivity of mountain big sagebrush likely responds 
to late-summer moisture, rather than spring moisture in ssp. 
wyomingensis, yet one study reported that supplemental (small) amounts 
of water and nitrogen had little effect (Carpenter and West 1987). 
Potential for increased forage production through sagebrush control is 
greater than for other subspecies (Beetle and Johnson 1982). Mountain 
big sagebrush is commonly browsed by wintering mule deer and 
sometimes wintering elk, more than other species of sagebrush or other 
subspecies of big sagebrush (Wagstaff and Welch 1991, Personius and 
others 1985, Wambolt 1995), and use by deer can be considerable where 
the distribution of the mountain subspecies intersects critical winter 
range (Umess 1986, Wambolt 1995). The two (deer-elk winter range 
and mountain big sagebrush) rarely overlap in the UGB. On their winter 
range, mule deer preference is for mountain big sagebrush first, then 
Wyoming big sagebrush, then other subspecies of big sagebrush, then 
black sagebrush much less (Hanks and others 1973, Personius and others 
1987). Rated as High forage preference for deer and antelope; Moderate 
for sheep and elk; and Low for cattle and horses (Dennis and Antonio 
1980). Usually seeds readily after fire (Bunting and others 1987). 
Models exist for predicting sagebrush browse production (Creamer and 
others 1992). Seed storage and growth methods are described in Vories 
(1981). Sometimes used in revegetation; plants do much better when 
topsoil is provided or reapplied (Ferguson and Frischknecht 1983). 
Never found in wetlands (Reed 1988). 

Distinguished from other subspecies and forms of big sagebrush by its 
flat-topped growth form, shoots short and crowded (Bonham and others 
1991), bluish color, dusty sage smell, and colder sites. Hybrids between 
A. tridentata ssp. vaseyana and A. cana are fairly common: these plants 
usually have some three-toothed leaves and some untoothed leaves 
(called “A. tridentata ssp. spiciformis” by McArthur and Goodrich 1985 
and Goodrich and others 1985; I personally don’t find that these hybrids 
are worth recognizing taxonomically). Curiously, on the hybrid plants 
the three-toothed leaves seem to be earlier deciduous than the untoothed 
leaves. 

In the UGB: Elevation from 8510 ft to 10640 ft, average 9550 + 51 ft. 
Slope from 0.0% to 57.6%, average 13.3 + 1.4%. Average aspect is 
352°, r = 0.124. Permeability is 2-32.2-74 + 3.0. Soil depth is 35-78.6- 
190 + 7.0 cm. Depth of mollic horizon(s) is 0-29.3-108 + 3.8 cm. 

Attribute ARTRV (n=69, r1=0.416, r5=0.357) 

Attributes that have r>0.1 r= 


Rock cover (gravel+cobble+stones) 0.102 
Antennaria rosea 0.117 
Carex obtusata 0.210 
Carex stenophylla ssp. eleocharis 0.125 
Danthonia parryi 0.195 
Eremogone congesta 0.107 
Festuca idahoensis O92 
Festuca thurber1i 0.165 
Koeleria macrantha 0.121 
Muhlenbergia filiculmis 0.207 
Vicia americana 0.118 


22. Artemisia tridentata ssp. wyomingensis (ARTRW8) Wyoming 
big sagebrush. A medium to short subspecies of big sagebrush (shorter 
than ssp. vaseyana), 0.4-1 m tall, with an irregular rounded top (Dealy 
and others 1981). This is a shallow-rooting subspecies, in shallow soils, 
often dry (often Aridisols or Aridic moisture regime) and cool (Swanson 
and others 1986b), soils with more CaCO, and higher pH (Fisser 
1986abc, Wight and others 1986, Bonham and others 1991), almost 
always in sparse to very sparse stands, “partly because it grows on wind- 
swept benches where wind and cold produce a droughty habitat resulting 
in short plants, and partly because the shrub is so palatable it is sought 
out by both livestock and game, especially in the winter” (Beetle and 
Johnson 1982:51). Wyoming big sagebrush can be a: major constituent 
of the winter diets of mule deer (Personius and others 1987). On their 
winter range, mule deer preference is for mountain big sagebrush first, 
then Wyoming big sagebrush, then other subspecies of big sagebrush, 
then black sagebrush much less (Personius and others 1987). Growth 
form is rounded, could be described as mat-form (Beetle and Johnson 
1982). Rated as High forage preference for deer, sheep, and antelope; 
Moderate for elk; and Low for cattle and horses (Dennis and Antonio 
1980). 

Wyoming big sagebrush was often found on Amndisols in eastem 
Oregon, and had lower infiltration rates than ssp. vaseyana (Swanson 
and Buckhouse 1986). Unlike other subspecies of big sagebrush, 
Wyoming big sagebrush is correlated positively with precipitation and 
temperature in March-June, in a study in northem Utah (Fetcher and 
Trlica 1980), another study in southern Utah constructed a production 
model for (Wyoming) big sagebrush that depended on annual 
precipitation and depth of the soil through the C, horizon (Stevens and 
others 1974). Wyoming big sagebrush has a great capacity to exploit 
early spring water, and has higher soil water depletion rates than other 
shrubs (Miller 1988). “Sound management of grazing use is the best 
approach to Wyoming big sagebrush stands” (Beetle and Johnson 
1982:51). Models exist for predicting sagebrush browse production 
(Creamer and others 1992). Fetcher and Trlica (1980) derived a 
regression equation relating sagebrush production (P, kg/ha/yr) to 
March-June precipitation (7, cm), mean March precipitation (mm, cm), and 
mean Apmil temperature (a, °C): 

P =-1724+87.6 j +194m+150a 


After plowing, canopy cover of Wyoming big sagebrush retumed to 
pre-treatment level in 10 yr; after chemical spraying or rotocutting, 
return time was 18 yr; after burning, the cover still had not returned to 
pretreatment levels after 30 yr (Watts and Wambolt 1996). Exclusion of 
grazing has no effect on the canopy of Wyoming big sagebrush after 30 
yr, with no other treatments applied (Watts and Wambolt 1996). 
Browsed by mule deer and elk in their winter ranges and calving ranges, 
considered somewhat palatable, but less palatable than mountain big 
sagebrush and much more palatable than black sagebrush (Hanks and 
others 1973, Ward 1973, Wambolt 1995). Reasonably palatable to 
domestic sheep, especially young plants; domestic sheep grazing has 
been used as a sagebrush control practice (Frischknecht and Harris 
1973). Sometimes used in revegetation; plants do much better when 
topsoil is provided or reapplied (Ferguson and Frischknecht 1983). Age 
structure of populations discussed in Bartolome and Heady (1978). 
Never found in wetlands (Reed 1988). 

Distinguished from other subspecies and forms of big sagebrush by its 
greenish-blue foliage, pyramidal crown, lower stature, and camphor 
smell. In the UGB: Elevation from 7675 ft to 8900 ft, average 8182 + 89 
ft. Slope from 1.5% to 14.0%, average 8.0 + 1.0%. Average aspect is 
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215°, r = 0.657. Permeability is 9-37.1-74 + 4.3. Soil depth is 14-112.1- 
200 + 14.9 cm. Depth of mollic horizon(s) is 0-26.2-143 + 11.0 cm. 
Attribute ARTRW8 (n=17, r1=0.724, r5=0.641) 


Attributes that have r > 0.1 r= 
Frequency 0.147 
Soil depth 0.206 
gravel 0.2-10 cm 0.125 
Chondrosum gracile 0.135 
Phlox hoodii 0.284 
Stipa comata 0.148 
Stipa hymenoides 0.167 


23. Betula fontinalis (BEFO2) river birch. Rated as Moderate forage 
preference for sheep, elk, deer, and antelope; and Low for cattle and 
horses (Dennis and Antonio 1980). Usually found in wetlands (Reed 
1988, as B. occidentalis). 

Pictured in Mohlenbrock and others (1992, as Betula occidentalis). 

In the UGB: Elevation from 7990 ft to 8040 ft, average 8015 + 25 ft. 
Slope from 14.0% to 31.0%, average 22.5 + 8.5%. Average aspect is 
160°, r = 0.998. Permeability is 31-40.2-50 + 9.5. Soil depth is 74-75.0- 
76 + 1.0 cm. Depth of mollic horizon(s) is 30-34.5-39 + 4.5 cm. 

Attribute BEFO2 (n=2, r1=0.998, r5=0.987) 

Attributes that have r>0.1 r= 


Chamerion angustifolium 0.139 
Juniperus scopulorum 0.309 
Maianthemum stellatum 0.161 
Salix bebbiana 0.170 
Salix lutea 0.176 


24. Betula glandulosa (BEGL) bog birch, “tundra dwarf birch” 
(Mohlenbrock and others 1992). Browsed by snowshoe hares (Krebs 
and others 1986). General description, phenology, and seed handling 
methods are in Brinkman (1974b). Always found in wetlands (Reed 
1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 8160 ft to 11720 ft, average 9891 + 214 
ft. Slope from 0.0% to 17.6%, average 3.3 + 1.0%. Average aspect is 
124°, r = 0.239. Permeability is 0-24.3-56 + 6.8. Soil depth is 15-87.7- 
168 + 18.2 cm. Depth of mollic horizon(s) is 0-55.8-168 + 15.4 cm. 

Attribute BEGL (n=16, r1=0.738, r5=0.655) 

Attributes that have r > 0.1 r= 


mosses + lichens on soil 0.105 
moss on soil 0.127 
Carex aquatilis 0.160 
Carex bebbii 0.213 
Carex scopulorum 0.245 
Cystopteris fragilis 0.329 
Salix planifolia OTS 
Salix wolfii 252 


25. Cercocarpus montanus (CEMO2) true mountain-mahogany, 
“mountainmahogany.” Medium to tall shrub of rocky, protected sites, 
often moderately-steep to steep (Brotherson and others 1984). In UGB, 
almost always found mixed with one of the serviceberry species. After 
fire, sprouts (probably from root crowns), may sprout vigorously after 
fire (Crane 1982). 

Mountain-mahogany is highly palatable to all herbivores (Springfield 
1972, Brotherson and others 1980, 1984), especially deer, but elk and 
cattle use it as well (Piatt 1976). The leaves are available and palatable 
from early spring to late fall, and some leaves stay on the plants through 
the winter; twigs and stems are also eaten (Dayton and others 1937). Ina 
study in southwestern Colorado, a// mountain-mahogany plants were 
killed after 5 years of use involving the old wood (Shepherd 1971). 
Shepherd (1971) suggests a maximum allowable use of approximately 
70%; but use should never include more than current year’s growth. In 
measuring utilization of palatable shrubs, notice that utilization over 
100% is possible and often seen, if the animals consume some of 
previous years’ growth; obviously such use is destructive. Mountain- 
mahogany “withstands close grazing very well, but ... such grazing by 
any class of livestock, except goats, would result in the overgrazing of 
the herbaceous vegetation and subsequent erosion” (Dayton and others 
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1937). Rated as High forage preference for sheep, elk, and deer; and 
Moderate for cattle, horses, and antelope (Dennis and Antonio 1980). 
“Continued overgrazing ... affects forage production and may even kill 
the plants” (Dayton and others 1937); in a study in southwestern 
Colorado, all mountain-mahogany plants were killed after 5 years of 
clipping involving the old wood (Shepherd 1971). Used in popular 
medicine (Moore 1979). Germination depends primarily on lack of 
moisture stress, but temperature and genetic factors are also of 
importance (Piatt 1976). Mountain-mahogany is relatively difficult to 
establish from seed, because the seedlings are susceptible to drought and 
frost, but success can be improved by planting mulched 1-2 yr old 
nursery stock (Springfield 1972); the seeds retain viability well in cold 
storage (Springfield 1973). Mountain-mahogany responds well to 
pruning with shears or a saw, which increases the number of stems per 
plant, the average stem growth, and production - if the plants are 
protected from browsing after the stems are cut (Ellison 1960, 
unpublished data from the Rio Grande National Forest). Mountain- 
mahogany reacts negatively to severe browsing, with reduced shoot 
production even 12 yr following (Ellison 1960). Ellison recommends 
that “leaving one inch of the current twigs is a safe and practical degree 
of fall utilization” (Ellison 1960). Mountain-mahogany forms a 
symbiosis with a fungus (called an ectomycorrhiza), that benefits growth 
of the shrub by increasing the absorption of nutrients into the roots 
(Williams and Aldon 1976). An actinorhizal plant, able to form a root- 
symbiosis with bacteria of the genus Frankia, to fix atmospheric 
Nitrogen and incorporate it into plant tissues (Swenson 1996, Paschke 
1997, Hurd and Schwintzer 1996). General description, phenology, and 
seed storage and growth methods are described in Deitschman and 
others (1974a), Vories (1981), and Wasser and Shoemaker (1982). 
Germination requirements in Sabo and others (1979). Never found in 
wetlands (Reed 1988). 

In the UGB: Elevation from 7600 ft to 9290 ft, average 8469 + 79 ft. 
Slope from 2.0% to 53.7%, average 30.8 + 2.7%. Average aspect is 
337°, r = 0.558. Permeability is 20-46.1-79 + 3.2. Soil depth is 13-56.4- 
85 + 3.7 cm. Depth of mollic horizon(s) is 0-25.8-85 + 3.8 cm. 

Attribute CEMO2 (n=27, r1=0.615, r5=0.536) 


Attnbutes that have r>0.1 r= 
Aspect y-coordinate 0.122 
Soil permeability 0.122 
cobble 10-25 cm 0.100 
Amelanchier utahensis 0.311 
Carex pityophila 0.370 
Chrysothamnus viscidiflorus 0.141 
Eniogonum umbellatum 0.102 
Poa fendleriana 0.234 
Stipa hymenoides 0.124 
Stipa viridula 0.116 
Symphoricarpos rotundifolius 0.151 


26. Chrysothamnus depressus (CHDE2) dwarf rabbitbrush. One of a 
group of mat-forming subshrubs (“half shrubs”) that occur in dry, 
gravelly, windswept grasslands and low shrublands. Rated as Moderate 
forage preference for all herbivores except cattle (Low) by Dennis and 
Antonio (1980); I would rate dwarf rabbitbrush as High for elk and deer, 
Moderate for all others. Never found in wetlands (Reed 1988). 

In the UGB: Elevation from 7750 ft to 9810 ft, average 8609 + 53 ft. 
Slope from 1.5% to 47.8%, average 14.8 + 1.4%. Average aspect is 
233°, r = 0.210. Permeability is 4-39.9-74 + 5.2. Soil depth is 14-61.2- 
175 + 8.8 cm. Depth of mollic horizon(s) is 0-22.0-85 + 3.7 cm. 

Attribute CHDE2 (n=55, r1=0.460, r5=0.396) 


Attributes that have r>0.1 r= 
Bare soil cover 0.102 
bare soil 0.100 
Artemisia nova 0.125 
Phlox hoodii 0.231 
Poa secunda 0.218 


Tetradymia canescens 0.134 


27. Chrysothamnus viscidiflorus (CHVI8) Douglas rabbitbrush. 
Except for ssp. pumilus, Douglas rabbitbrush is unpalatable and a 
conspicuous increaser with grazing, other soil disturbance, mechanical 
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damage, or after fire (Tisdale and Hironaka 1981, McArthur and others 
1978, Wnght and others 1979, Ferguson and Frischknecht 1983). These 
factors combine to make Douglas rabbitbrush a major problem on many 
sagebrush sites in the UGB. (Please note that C. viscidiflorus ssp. 
pumilus, in contrast, is palatable, much lower in stature, and is a 
decreaser. C. viscidiflorus ssp. pumilus is one of a group of mat-forming 
subshrubs, “half shrubs,” that occur in dry, gravelly, windswept 
grasslands and low shrublands.) Chrysothamnus viscidiflorus is rated as 
Moderate forage preference for sheep, deer, and antelope; and Low for 
cattle, horses, and elk (Dennis and Antonio 1980). Tall Douglas 
rabbitbrush is not very salt-tolerant (McArthur and others 1978). 
Clipping of Douglas rabbitbrush produces an increase in sprouting from 
the root crown, apparently because the root crown buds are released 
from apical dominance by the buds that are clipped - even occurring 
with plants only three months old (Willard and McKell 1978). Seed 
storage and growth methods are described in Vories (1981). General 
description, seed handling, and planting methods in Wasser and 
Shoemaker (1982). Never found in wetlands (Reed 1988). 

In the UGB: Elevation from 7600 ft to 10530 ft, average 8932 + 33 ft. 
Slope from 0.0% to 111.1%, average 20.3 0.9%. Average aspect is 
278°, r = 0.125. Permeability is 040.9-81 + 1.4. Soil depth is 13-70.4- 
285 + 2.8 cm. Depth of mollic horizon(s) is 0-29.9-160 + 1.7 cm. 

Attribute CHVI8 (n=271, r1=0.221, r5=0.187) 


Attributes that have r > 0.1 r= 
Frequency 0.186 
Elevation —0.105 
Number of species 0.194 
Depth of mollic horizon(s) Onl 
gravel 0.2-10 cm 0.254 
Artemisia tridentata 0.136 
Castilleja lineariifolia 0.127 
Carex 0.142 
Cercocarpus montanus 0.141 
Elymus elymoides 0.226 
Enigeron eatonii 0.154 
Enogonum umbellatum 0.114 
Koeleria macrantha 0.103 
Pascopyrum smithii 0.264 
Penstemon teucrioides 0.101 
Phlox hoodii 0.115 
Phlox multiflora 0.154 
Poa fendleriana 0.232 
Poa secunda 0.106 
Stipa hymenoides 0.108 
Stipa pinetorum 0.245 
Tetradymia canescens 0.233 
Trifolium msbyi 0.144 


28. Crataegus rivularis (CRRI) river hawthorn. Rated as Moderate 
forage preference for sheep, deer, or antelope; Low for cattle, horses, 
and elk (Dennis and Antonio 1980). If these ratings are true, then it is 
truly amazing how browsed these plants are in the UGB. Berries edible 
(Kirk 1970). Equally likely to be found in wetlands and nonwetlands 
(Reed 1988, as C. douglasii). 

In the UGB: Elevation from 7530 ft to 8790 ft, average 8036 + 188 ft. 
Slope from 0.7% to 11.0%, average 4.3 + 1.4%. Average aspect is 179°, 
t = 0.255. Permeability is 0-22.1-60 + 8.3. Soil depth is 70-98.1-155 + 
18.5 cm. Depth of mollic horizon(s) is 8-60.0-145 + 19.5 cm. 

Attribute CRRI (n=8, r1=0.882, r5=0.811) 


Attributes that have r> 0.1 r= 
Depth of mollic horizon(s) 0.110 
droppings cattle 0.341 
Aster foliaceus 0.301 
Aster spathulatus 0.216 
Pascopyrum smithii 0.116 
Padus virginiana 0.171 
Populus angustifolia 0.280 
Poa pratensis 0.208 
Rosa woodsii 0.202 


29. Distegia involucrata (DIIN5) bearberry honeysuckle, bush 
honeysuckle, twinberry. A medium-height shrub with opposite leaves, of 
wet to moist riparian areas, especially with blue spruce or cottonwood. 
Rated as Moderate forage preference for elk and deer; and Low for 
cattle, sheep, horses, and antelope (Dennis and Antonio 1980, as 
Lonicera involucrata). Often browsed by elk and deer, mostly because it 
occurs in their transitional and winter ranges; for that reason, bearberry 
honeysuckle in good condition is an indicator of good site condition. 
“Edible but not particularly desirable,” which means that you can eat it 
but it tastes terrible; “the fruit of all the species of [honeysuckle] is said 
to be emetic and cathartic” (quoted in Dayton and others 1937). Seed 
storage and growth methods are described in Vories (1981). General 
description, phenology, and seed handling methods are described in 
Brinkman (1974d). Sometimes used in horticulture as an ornamental 
shrub. Equally likely to be found in wetlands and nonwetlands (Reed 
1988, as Lonicera involucrata). 

Known formerly as Lonicera involucrata. Easily identified by the 
dark green color of the foliage, opposite leaves, and the short hairs all 
along the leaf edges. 

In the UGB: Elevation from 7610 ft to 10280 ft, average 9145 + 110 
ft. Slope from 0.0% to 64.3%, average 9.1 + 2.0%. Average aspect is 
189°, r = 0.342. Permeability is 0-26.5-69 + 4.4. Soil depth is 50-83.9- 
190 + 12.2 cm. Depth of mollic horizon(s) is 0-46.5-160 + 7.4 cm. 

Attribute DIINS (n=43, r1=0.511, r5=0.441) 


Attributes that have r> 0.1 r= 
Alnus incana ssp. tenuifolia 0.117 
Calamagrostis canadensis 0.245 
Equisetum arvense 0.226 
Heracleum sphondylium 0.296 
Salix bebbiana 0.137 
Salix drummondiana 0.164 
Swida sericea - 0.126 


30. Holodiscus dumosus (HODU) ocean spray, bush rock-spirea. Dry, 
rocky, steep slopes with little soil, and that in patches, in the open or 
with (not really under) Douglas-fir. Rated as High forage preference for 
deer and elk; Moderate for sheep, and Low for cattle, horses, and 
antelope (Dennis and Antonio 1980). Important for deer and elk in their 
transitional and winter ranges in UGB, because its habitats often are 
snow-free during those seasons. Ocean spray forms a symbiosis with a 
fungus (called an ectomycorrhiza), that benefits growth of the shrub by 
increasing the absorption of nutrients into the roots (Williams and Aldon 
1976). Seed storage and growth methods are described in Vories (1981). 
Never found in wetlands (Reed 1988). 

In the UGB: Elevation from 8400 ft to 10000 ft, average 9109 + 127 
ft. Slope from 14.1% to 214.5%, average 49.5 + 11.4%. Average aspect 
is 210°, r = 0.259. Permeability is 32-55.1-79 + 22.5. Soil depth is 8- 
38.3-78 + 15.6 cm. Depth of mollic horizon(s) is 3-14.9-43 + 6.1 cm. 

Attribute HODU (n=16, r1=0.738, r5=0.655) 

Attributes that have r>0.1 


Rock cover (gravel+cobbletstones) 0.144 
Cystopteris fragilis 0.442 
Phacelia heterophylla 0.253 
Ribes cereum 0.269 


31. Jamesia americana (JAAM) waxflower. Rated as Moderate 
forage preference for sheep, deer, and antelope; Low for cattle, horses, 
and elk (Dennis and Antonio 1980). Never found in wetlands (not listed 
in Reed 1988)? 

In the UGB: Elevation from 9475 ft to 9800 ft, average 9638 + 163 ft. 
Slope from 8.0% to 32.5%, average 20.2 + 12.2%. Average aspect is 
226°, r = 0.695. Permeability is 73-72.7-73 + 59.5. Soil depth is 38- 
40.0-42 + 2.0 cm. Depth of mollic horizon(s) is 0- 2.5- 5+ 2:Sicm: 

Attribute JAAM (n=2, r1=0.998, r5=0.987) 

Attributes that have r > 0.1 
Pinus flexilis 


32. Juniperus communis (JUCO6) common juniper. Rated as an 
avoider of fire, susceptible to being damaged by fire (Crane 1982, Noste 
and Bushey 1987). After fire, may reproduce from bird-dispersed seed 
(Crane 1982). 
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Rated as Moderate forage preference for elk and deer, and Low for 
cattle, sheep, horses, and antelope (Dennis and Antonio 1980). General 
description, phenology, and seed storage and growth methods are 
described in Johnsen and Alexander (1974) and Vories (1981). Never 
found in wetlands (Reed 1988). 

In the UGB: Elevation from 7960 ft to 11860 ft, average 9584 + 66 ft. 
Slope from 0.0% to 70.0%, average 27.2 + 1.4%. Average aspect is 
332°, r = 0.141. Permeability is 8-48.7-83 + 3.4. Soil depth is 14-63.0- 
275 + 4.6 cm. Depth of mollic horizon(s) is 0-15.8-87 + 1.7 cm. 

Attribute JUCO6 (n=139, r1=0.301, r5=0.257) 

Attributes that have r > 0.1 r= 


FAUT LOULES ULL DEC VA 


Frequency —0.113 
Slope 0.114 
Arctostaphylos uva-ursi 0.176 
Ciliaria austromontana 0.104 
Paxistima myrsinites 0.121 
Pinus contorta 0.205 
Pseudotsuga menziesii OcbS7 
Shepherdia canadensis 0.173 


33. Krascheninnikovia lanata (KRLA2) common winterfat, “white 
sage.” One of a group of mat-forming subshrubs (“half shrubs’) that 
occur in dry, gravelly, windswept grasslands and low shrublands. Does 
best on sandy, permeable soils (Fautin 1946). Winterfat is extremely 
drought tolerant (Dayton and others 1937), and grows in large (35-50 
cm tall) and small (12-33 cm) growth forms (Stevens and others 1977); 
the small growth form is the only one found in the UGB. Winterfat is 
intolerant of high concentrations of mineral salt (Fautin 1946). 

Winterfat is very tolerant to grazing, but can be eliminated by heavy 
grazing. Grazing during the winter has little effect on plant vigor 
(Stevens and others 1977). Winterfat is highly palatable to all grazing 
animals, especially during the period of the plant's active growth. 
Winterfat is used by 1. Antelope and rabbits, 2. In winter, antelope, 
sheep, cattle, and rabbits, 3. Elk, bighorn, and deer (Stevens and others 
1977). “The seeds, leaves, and young herbaceous stems are so relished 
that the plants are often closely cropped. Livestock thrive on winterfat 
range and are said to be remarkably free from disease because of the 
tonic properties of this plant” (Dayton and others 1937). Winterfat is a 
critical plant species on some ranges where cattle and big game compete 
(Woodmansee and Potter 1971). Rated as High forage preference for 
cattle, sheep, horses, elk, and deer, and Moderate for antelope (Dennis 
and Antonio 1980). 

Winterfat is correlated positively with both April-May precipitation 
and June precipitation, but is not correlated with temperature in a study 
in northern Utah (Fetcher and Trlica 1980), their regression equation 
relates winterfat production (P, kg/ha/yr) to April-May precipitation (m, 
cm) and mean June precipitation (7, cm): 

310+ 24.1m +495; 
Winterfat is subject to more intense competition for water when growing 
close to grasses (Bonham and others 1994. Winterfat germinates best in 
very shallow soil in moderately-moist conditions during the growth 
season, from ground thaw to the hot season, larger seeds germinate 
better (Springfield 1971, 1973b). 

“Persistent and continuous overgrazing has measurably reduced this 
plant on may ranges and has completely destroyed it in others. In 
western Utah winterfat has been almost completely replaced on 
thousands of acres of overgrazed winter ranges by small rabbitbrush,” 
what we call mid-height Douglas rabbitbrush, Chrysothamnus 
viscidiflorus (Dayton and others 1937, Fautin 1946). Winterfat forms a 
symbiosis with a fungus (called an ectomycorrhiza), that benefits growth 
of winterfat by increasing the absorption of nutrients into the roots 
(Williams and Aldon 1976). General description, phenology, and seed 
storage and growth methods are described in Springfield (1974), Vories 
(1981), and Wasser and Shoemaker (1982). Never found in wetlands 
(Reed 1988). 

In the older literature, called variously Eurotia lanata or Ceratoides 
lanata. the international botanical authorities have accepted 
Krascheninnikovia, that being the oldest name for this genus. In the 
UGB: Elevation from 7920 ft to 9370 ft, average 8608 + 112 ft. Slope 
from 1.0% to 28.0%, average 10.8 + 1.7%. Average aspect is 284°, r 
0.677. Permeability is 15-47.5-74 + 4.3. Soil depth is 14-53.7-125 + 6 
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cm. Depth of mollic horizon(s) is 0-15.0-37 + 3.3 cm. 
Attribute KRLA2 (n=19, r1=0.698, r5=0.615) 
Attributes that have r> 0.1 r= 


Rock cover (gravel+cobbletstones) 0.103 
cobble 10-25 cm 0.141 
large gravel 1-10 cm 0.145 
lichen on soil 0.147 
Artemisia frigida 0.230 
Chondrosum gracile 0.281 
Pascopyrum smithii 0.341 
Stipa comata 0.322 


34. Linnaea borealis (LIBO3) American twinflower. Probably unable 
to resprout after fire (Noste and Bushey 1987). Generally an upland, 
nonwetland species (Reed 1988). 

In the UGB: Elevation from 9160 ft to 10840 ft, average 9993 + 182 
ft. Slope from 6.0% to 59.5%, average 39.8 + 5.4%. Average aspect is 
320°, r = 0.525. Permeability is 28-56.5-79 + 5.3. Soil depth is 42-79.7- 
175 + 12.8 cm. Depth of mollic horizon(s) is 0-15.3-56 + 6.6 cm. 

Attribute LIBO3 (n=9, r1=0.861, r5=0.786) 

Attributes that have r> 0.1 r= 


lichen on soil 0.111 
moss on soil 0.237 
Abies bifolia 0.231 
Arnica cordifolia 0.116 
Lupinus argenteus 0.111 
Picea engelmannii 0.116 
Vaccinium myrtillus ssp. oreophilum 0.322 


35. Mahonia repens (MARE11) Oregon-grape, creeping holly-grape. 
After fire, spouts from shallow rhizomes; survives light to moderate fire, 
killed by severe fire that removes duff and heats soil (Crane 1982). 
Response to fire varies depending on the intensity of fire and other 
factors, probably decreasing markedly after intense fires and unharmed 
by light fires, especially if the duff layer is not disturbed (Noste and 
Bushey 1987). 

Rated as Low forage preference for all herbivores (Dennis and 
Antonio 1980). The berries are favorites for eating by many people, 
although some plants appear to have acrid berries (Harrington and 
Matsumura 1967), but the plants are reported to be poisonous to stock. 
The plants do contain small amounts of several alkaloids useful 
medicinally, but those small amounts and the overall unpalatablity of the 
plants make livestock poisoning unlikely (Dayton and others 1937). 
Used in popular medicine (Moore 1979). General description, 
phenology, and seed storage and growth methods are described in 
Rudolf (1974), Vories (1981), and Wasser and Shoemaker (1982). 
Never found in wetlands (Reed 1988). 

In the older literature, sometimes called Berberis repens, but true 
Berberis has spines on the stems. Before that, called Odostemon repens 
(Dayton and others 1937). In the UGB: Elevation from 7960 ft to 10620 
ft, average 9202 + 46 ft. Slope from 0.0% to 74.6%, average 25.5 + 
1.2%. Average aspect 1s 298°, r = 0.150. Permeability is 8-45.9-83 + 2.4. 
Soil depth is 13-64.4-275 + 3.8 cm. Depth of mollic horizon(s) is 0- 
21.2-170 + 1.9 cm. 

Attribute MARE11 (n=175, r1=0.271, r5=0.231) 

Attributes that have r>0.1 r= 


Total live cover 0.182 
Bromopsis canadensis 0.298 
Carex geyeri 0.369 
Galium septentrionale 0.271 
Lathyrus leucanthus 0.162 
Paxistima myrsinites 0.120 
Populus tremuloides 0.263 
Rosa woodsii 0.263 
Thalictrum fendleri 0.128 
Vicia americana 0.194 


36. Padus virginiana (PAVI11) common chokecherry, black 
chokecherry. Chokecherry resprouts if top-killed by fire (Noste and 
Bushey 1987); usually increases in cover after fire (Crane 1982). 

Chokecherry fruit are eaten by many birds, bears, and mule deer 
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(Noste and Bushey 1987). The foliage and stems are browsed by elk, 
deer, and occasionally cattle. Incorrectly rated as Low forage preference 
for all herbivores by Dennis and Antonio (1980). Chokecherry can be an 
important component in the diets of black bear and grizzly bear (Chadde 
1989). A cyanic glycoside, prunasin, is produced in the leaves and twigs 
of chokecherry, that can produce a poison, hydrogen cyanide, on 
digestion by animals (Majak and others 1980). This seems to be a threat 
to browsing animals, but there is no reported mortality of domestic or 
wild animals in western Colorado from this cause; our herbivores (elk, 
deer, cattle) can easily absorb prunasin and excrete it intact (Majak 
1992). Rated as Excellent for cold hardiness, windbreak suitability, and 
wildlife suitability, rated as Good for tolerance to alkaline soils and 
drought resistance (Colorado State Forest Service 1994-1996). “The 
fruits were very popular with the Indians who sometimes managed to eat 
them raw,” but much better dried and remoistened, or cooked; very 
famous as a local source for jam, jelly, syrup, juice, and wine 
(Harrington and Matsumura 1967, also see Kirk 1970). General 
description, phenology, and seed storage and growth methods are 
described in Grisez (1974), Vories (1981), and Wasser and Shoemaker 
(1982). Generally an upland, nonwetland species (Reed 1988). 

Previously known as Prunus virginiana, but there is ample evidence 
for separating the cherries from the plums (Prunus). In the UGB: 
Elevation from 7610 ft to 9980 ft, average 8675 + 66 ft. Slope from 
1.3% to 64.3%, average 26.5 + 2.6%. Average aspect is 101°, r = 0.207. 
Permeability is 0-38.3-79 + 4.3. Soil depth is 28-72.9-180 + 7.7 cm. 
Depth of mollic honizon(s) is 8-44.8-170 + 6.0 cm. 

Attribute PAVI11 (n=48, r1=0.488, r5=0.420) 


Attributes that have r > 0.1 r= 
Total live cover 0.185 
Depth of mollic horizon(s) 0.161 
droppings cattle 0.162 
wood 1-3 in diam. OsbF7 
Amelanchier alnifolia 0.465 
Amelanchier utahensis 0.146 
Aster spathulatus 0.128 
Crataegus rivularis 0.171 
Galium septentrionale 0.183 
Lupinus argenteus 0.133 
Maianthemum stellatum 0.251 
Symphoricarpos rotundifolius 0.263 


37. Paxistima myrsinites (PAMY) pachistima, mountain-lover, 
boxleaf myrtle. A low shrub of cool lower-elevation forests. Rated as 
Low forage preference for all herbivores (Dennis and Antonio 1980). 
Regeneration after fire is by sprouts from the root crown (Noste and 
Bushey 1987); susceptible to being killed by severe fire, but usually 
enhanced by low to moderate fire (Crane 1982). 

“The plant has some repute in Oregon as a remedy for kidney and 
rheumatic disorders’ (Dayton and others 1937). Never found in 
wetlands (Reed 1988). 

Easily identified by its low-shrub growth form, and opposite, toothed, 
dark-green, evergreen leaves. Previously known as “Pachistima 
myrsinites,” but the genus name was originally published by Rafinesque 
in 1838 spelled Paxistima, which must be retained. In the UGB: 
Elevation from 7960 ft to 10860 ft, average 9426 + 73 ft. Slope from 
0.0% to 74.6%, average 33.6 + 2.0%. Average aspect is 353°, r = 0.471. 
Permeability is 14-47.7-72 + 2.9. Soil depth is 18-68.8-275 + 5.6 cm. 
Depth of mollic horizon(s) is 0-17.0-65 + 2.2 cm. 

Attribute PAMY (n=74, r1=0.403, r5=0.345) 


Attnbutes that have r> 0.1 r= 
Total live cover 0.141 
litter and duff 0.104 
wood 1-3 in diam. 0.186 
Abies bifolia 0.111 
Arnica cordifolia 0.215 
Arctostaphylos uva-ursi 0.111 
Bromopsis canadensis 0.170 
Carex geyeri 0.266 
Chamerion angustifolium 0.178 
Erigeron eximius O29 
Juniperus communis 0.121 


Lathyrus leucanthus 0.266 
Mahonia repens 0.120 
Pinus contorta 0.170 
Populus tremuloides 0.230 
Pseudotsuga menziesii 0.150 
Rosa woodsii 0.179 
Shepherdia canadensis 0.148 
Vaccinium myrtillus ssp. oreophilum 0.144 
Vicia americana 0.103 


38. Pentaphylloides floribunda (PEFL15) shrubby cinquefoil. Rated 
as Moderate forage preference for sheep, deer, and elk; and Low for 
cattle, horses, and antelope (Dennis and Antonio 1980). Winter use by 
elk and deer is usually light (Hansen and others 1988). Known to be an 
increaser under grazing pressure (Hansen and others 1988), invading 
when the water table drops because of bank damage and soil 
compaction. Hedging on shrubby cinquefoil “always suggests 
overstocking and may indicate imminent if not actual depletion of the 
more palatable plants” (Dayton and others 1937). Seed storage and 
growth methods are described in Vories (1981). General description, 
seed handling, and planting methods in Wasser and Shoemaker (1982). 
Attempted control of shrubby cinquefoil by fire or herbicides may not be 
effective (Youngblood and others 1985). This species or one of its 
Siberian relatives are commonly available in nurseries for ornamental 
shrub plantings. Rated by Reed (1988) as “usually found in wetlands” 
(FACW), which shows the poor ecological judgment of using individual 
plant species as indicators (see Clements 1920, Daubenmire 1968a, 
Daubenmire 1978, and so forth, for discussion). Shrubby cinquefoil is 
sometimes found in wetlands (as defined by Federal Interagency 
Committee for Wetland Delineation 1989), it is true, but is a notable 
indicator of poor condition in those sites. Throughout the Rocky 
Mountains, shrubby cinquefoil invades wetlands (and other riparian 
areas) when the water table drops, often because of management 
(drainage, removal of willows, grazing, and so forth). 

Previously known as Potentilla fruticosa, and still called “potentilla” 
in the nursery trade. True Potentilla is herbaceous, not shrubby, and 
differs in many ways from Pentaphylloides, the species name floribunda 
is used to show that the American species is amply distinct from the 
. Eurasian fruticosa. 

In the UGB: Elevation from 7840 ft to 11460 ft, average 9590 + 63 ft. 
Slope from 0.0% to 567.1%, average 12.6 + 4.5%. Average aspect is 
151°, r = 0.162. Permeability is 0-28.5-74 + 2.9. Soil depth is 33-82.9- 
203 + 7.6 cm. Depth of mollic horizon(s) is 0-51.4-203 + 5.4 cm. 

Attribute PEFL15 (n=117, r1=0.327, r5=0.279) 


Attributes that have r > 0.1 r= 
Total live cover 0.110 
Achillea lanulosa 0.178 
Ciliaria austromontana 0.188 
Juncus ater 0.142 
Poa pratensis 0.117 
Potentilla pulchernma 0.132 
Salix lutea 0.103 


Taraxacum officinale 0.202 

39. Picradenia richardsonii (PIRI6) pingue, “Colorado rubber plant” 
(Hanson 1929, Dayton and others 1937). One of a group of mat-forming 
subshrubs (“half shrubs”) that occur in dry, gravelly, windswept 
grasslands and low shrublands. “The herbage is known to be practically 
indigestible and is said to constipate and frequently kill sheep and cattle 
when eaten in excess” (Hermann 1966); fortunately, it is rarely preferred 
by any herbivore. “It is doubtful whether there would be any loss from 
this plant if [sheep] bands were properly fed” (quoted in Hanson 1929). 
“Pingiie has increased considerably on many of the western ranges due 
to heavy grazing which has reduced or eliminated the more palatable 
plants” (Dayton and others 1937). Rated as Low forage preference for 
all herbivores (Dennis and Antonio [980, as Hymenoxys richardsonii). 
Never found in wetlands (Reed 1988). 

Formerly called Hymenoxys richardsonii, the name Picradenia 
richardsonii is much older, dating from 1833. 

In the UGB: Elevation from 8170 ft to 10480 ft, average 9248 + 58 ft. 
Slope from 2.0% to 111.1%, average 19.1 + 1.5%. Average aspect is 
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212°, r = 0.236. Permeability is 17-43.8-68 + 3.3. Soil depth is 25-64.6- 
162 + 5.1 cm. Depth of mollic horizon(s) is 0-19.0-55 + 1.8 cm. 
Attnbute PIRI6 (n=93, r1=0.363, r5=0.310) 
Attributes that have r>0.1 r= 


Total live cover 0.134 
Rock cover (gravel+cobbletstones) 0.135 
Bare soil cover 0.234 
bare soil 0.232 
large gravel 1-10 cm 0.130 
lichen on soil 0.149 
litter and duff —0.227 
small gravel < 1 cm 0.282 
Antennaria rosea 0.118 
Artemisia frigida 0.194 
Artemisia nova 0.102 
Eremogone fendleri 0.166 
Festuca arizonica 0.179 
Koeleria macrantha 0.135 
Muhlenbergia filiculmis 0.116 
Muhlenbergia montana 0.125 


40. Purshia tridentata (PUTR2) antelope bitterbrush. On somewhat 
protected slopes, sandy or coarse or stony soils (Sabinske and Knight 
1978). Mortality or damage to bitterbrush after fire varies from very 
susceptible to moderately resistant; where fire occurs and the soil 
moisture is low, it will not resprout (Daubenmire 1970, Wright and 
others 1979, Noste and Bushey 1987). Bitterbrush has animal-dispersed 
seed, from which it regenerates after fire; recovery after fire may take 
30-50 yr (Crane 1982). Most of the plants in the UGB belongs to an 
ecotype that normally layers and so is somewhat more tolerant of fire. 

Considered highly palatable to browsing animals, especially mule 
deer (Ferguson and Marsden 1977, Austin and others 1984, Ngugi and 
others 1992; also see Big Sagebrush-Bitterbrush Series), a fact of great 
importance in the UGB. It is also palatable to elk, cattle, and antelope. 
“Palatability appears to be greatest in the spring, winter, and late fall” 
(Dayton and others 1937), and so very important on transitional and 
winter ranges for elk and deer. Rated as High forage preference for 
cattle, sheep, elk, deer, and antelope; Moderate for horses (Dennis and 
Antonio 1980). Severe clipping of bitterbrush causes a severe reduction 
in the number of buds produced, and the number of twigs the next year, 
but the few twigs are many times longer (Ummess and Jensen 1983). 
Bitterbrush is very sensitive to a combination of browsing use 
(especially in summer and fall) and extremes in precipitation (Shepherd 
1971). Bitterbrush is also very sensitive to severe browsing, with all 
plants experiencing mortality in some branches, and some plants being 
killed, within four years of severe clipping (Garrison 1953, Shepherd 
1971). “It is suggested that only moderate stocking be permitted on 
predominantly bitterbrush ranges” (Shepherd 1971). Shepherd (1971) 
suggests that summer and fall use should be a maximum of 40%, with 
winter use up to 50%. In measuring utilization of palatable shrubs, 
notice that utilization over 100% is possible and often seen, if the 
animals consume some of previous years’ growth; obviously such use is 
destructive. “On many overgrazed ranges, this choice plant is being 
slowly killed out by excessive use and there is an alarming lack of 
seedling reproduction over large areas” (Dayton and others 1937), notice 
that Dayton was wnmiting toward the end of a long period of intense 
livestock use and the end of a long, severe drought. 

Bitterbrush can live to 80 yr or more (Tisdale and Hironaka 1981). In 
the UGB, many bitterbrush plants (especially at lower elevations) have 
died back significantly in recent years. The primary reason for this is 
long-standing drought, but the stems probably died from stress from 
several factors in combination, including drought, fungal infections, and 
browsing use (Phillips 1970, Shepherd 1971, Hayes 1995). Bitterbrush 
grows rapidly after resprouting from a fire, but resprouts sparsely and 
grows back slowly, taking 15 yr or more to reach preburn conditions 
(Noste and Bushey 1987). Bitterbrush forms a symbiosis with a fungus 
(called an ectomycorrhiza), that benefits growth of the shrub by 
increasing the absorption of nutrients into the roots (Williams and Aldon 
1976). An actinorhizal plant, able to form a root-symbiosis with bactena 
of the genus Frankia, to fix atmospheric Nitrogen and incorporate it into 
plant tissues (Swenson 1996, Paschke 1997, Hurd and Schwintzer 
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1996). Bitterbrush has been reported to respond well to “topping,” 
cutting a flat top in the shrub (Ferguson 1972). Bitterbrush has “a 
branched (decurrent) growth form, with few long shoots and many short 
shoots; the leader rarely grows and was no larger than laterals” 
(Bilbrough and Richards 1991). Methods for estimating winter browse 
utilization are presented by Ferguson and Marsden (1977). Seed 
collection methods are described in Young and others 1981). 
Chipmunks and other rodents often collect and cache the seeds (Vander 
Wall 1994). A dormancy inhibitor chemical present in the seed may or 
may not affect germination (Booth 1992). Bitterbrush seeds require 
moist prechilling before they will germinate; snow cover is an important 
factor in this prechilling (Young and others 1993). Seed storage and 
growth methods are described in Deitschman and others (1974b) and 
Vories (1981). Bitterbrush can be fairly easily established from seed or 
from transplanting (Phillips 1970). General description, seed handling, 
and planting methods in Wasser and Shoemaker (1982). Never found in 
wetlands (Reed 1988). 

In the UGB: Elevation from 7700 ft to 9880 ft, average 8829 + 34 ft. 
Slope from 2.0% to 74.6%, average 23.2 + 1.1%. Average aspect is 
194°, r = 0.077. Permeability is 3-46.7-83 + 2.0. Soil depth is 13-60.3- 
285 + 3.2 cm. Depth of mollic horizon(s) is 0-25.4-160 + 2.0 cm. 

Attribute PUTR2 (n=152, r1=0.289, r5=0.246) 


Attributes that have r> 0.1 r= 
Soil permeability 0.228 
droppings elk 0.113 
Artemisia tridentata 0.308 
Castilleja lineariifolia 0.187 
Carex pensylvanica ssp. heliophila 0.113 
Carex pityophila 0.207 
Eriogonum umbellatum 0.115 
Festuca arizonica 0.119 
Leucopoa kingii 0.339 
Penstemon teucrioides 0.104 
Pinus ponderosa 0.142 
Poa fendleriana 0.229 
Stipa pinetorum 0.183 


41. Quercus gambelii (QUGA) Gambel oak, scrub oak. Gambel oak is 
usually a shrub in the UGB, but sometimes may be a small tree up to 0.6 
m diam. and 15 m tall (Barger and Ffolliott 1972, Miller and Lamb 
1985); in the UGB, where it is near its upper elevational limit, it is 
always a shrub. Gambel oak may be climax on many areas in westem 
Colorado (Sudworth 1900, quoted in Brown 1958), but seems to be 
clearly seral to one or another of the serviceberries in the UGB. Gambel 
oak is widely recognized as an increaser after almost any treatment: 
cattle grazing, sheep grazing, big game browsing, burning, chemical 
spraying, etc. (Hutchings and Mason 1970), so it is a poor choice for a 
climax dominant to name. However, Gambel oak does not tolerate deep 
shade, so it decreases as tree canopy increases (Harper and others 1985). 
Gambel oak is very fire resistant, since it vigorously resprouts from 
rhizomes after fire. In fact, sprouting is stimulated by anything that 
increases soil temperature, such as after fire or from sunlight reaching 
the soil in openings. Acorns are stored and dispersed by birds and 
rodents (Crane 1982). 

Gambel oak leaves and stems are only slightly palatable to deer, elk, 
or cattle (Shepherd 1971); somewhat more to domestic sheep and goats. 
Rated as Moderate forage preference for sheep, elk, deer, and antelope; 
and Low for cattle and horses (Dennis and Antonio 1980). The foliage is 
browsed by animals only when other forage or browse is not available 
(Dayton and others 1937). In the summer, that means that all grasses and 
more palatable shrubs will be eaten first. But in the winter, other shrubs 
may be under snow, and elk and deer commonly browse Gambel oak on 
their winter ranges in UGB. The acorns (called mast) are palatable to a 
wide variety of wildlife, however, especially deer (Miller and Lamb 
1985), although acorn production is very variable from population to 
population and from year to year (Harrington and Matsumura 1967). 
Gambel oak is highly resistant to browsing, but severe use tends to kill 
above-ground parts and induce suckering from underground (Shepherd 
1971). 

Gambel oak grows in areas that have a mean annual precipitation of 
from 15-22 in/yr (380-560 mm/yr), and an annual mean temperature of 
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44-50°F, 6-10°C (Harper and others 1985); the mean temperature is not 
below 20°F (-9°C) in any month. But, the most important limit on 
Gambel oak distribution is hard frost for several days in the late spring 
when the leaf buds are beginning to break. The frost damage in that case 
kills whole stems, sometimes the whole plant, and affects acom 
production as well (Miller and Lamb 1985, Harper and others 1985). In 
the UGB, for example, you can use Gambel oak as a reliable indicator of 
where those hard spring frost zones aren’t. Occasional minimum 
temperatures that fall below the tolerance limits for the species 
determine the upper latitude and altitude limits for Gambel oak, 
especially combined with deficient summer precipitation (Harper and 
others 1985). “It is not so drought-enduring as most southwestern oaks, 
and grows at higher elevations where soil moisture is more plentiful” 
(Dayton and others 1937). Production of Gambel oak shrubs depends on 
soil type (“range site”) and seral stage (“range condition”). Production 
of volatile chemicals from Gambel oak foliage has recently been found 
to be higher than expected, which may occasion a change in fuel models 
(Guenther and others 1996). Production of Gambel oak is most 
effectively estimated as a multiple regression on foliage area (+ canopy 
cover) and basal area; cover is more tightly correlated (Hutchings and 
Mason 1970). Used in popular medicine as an astringent (Moore 1979). 
Gambel oak forms a symbiosis with a fungus (called an 
ectomycorrhiza), that benefits growth of oak by increasing the 
absorption of nutrients into the roots (Williams and Aldon 1976). Most 
disturbances to an oak stand - fire, cutting, spraying with herbicide, 
grazing, browsing, and so forth - lead to increases in oak density and 
cover. This has frustrated many people who have tried to eliminate it 
without success. Gambel oak is a “white” oak, so the acorns are widely 
known to be edible to humans (Kirk 1970), ground into a meal and then 
leached with water to remove the acrid taste of tannin (Harrington and 
Matsumura 1967). Seed storage and growth methods are described in 
Vories (1981). The biology and autecology of Gambel oak are 
summarized in Harper and others (1985). Never found in wetlands 
(Reed 1988). 

In the UGB: Elevation from 7600 ft to 8600 ft, average 8148 + 105 ft. 
Slope from 2.5% to 47.8%, average 28.1 + 4.2%. Average aspect is 58°, 
r = 0.482. Permeability is 10-33.0-64 + 6.5. Soil depth is 35-66.8-137 + 
13.2 cm. Depth of mollic horizon(s) is 0-36.6-80 + 9.2 cm. 

Attribute QUGA (n=12, r1=0.802, r5=0.722) 


Attributes that have r> 0.1 r= 
Total live cover 0.105 
Amelanchier alnifolia 0.121 
Carex foenea 0/127 
Carex geyeri 0.169 
Galium septentrionale 0.304 
Lathyrus leucanthus 0.144 
Leucopoa kingii 0.137 
Lupinus argenteus 0.128 
Symphoricarpos rotundifolius 0.193 


42. Ribes cereum (RICE) wax currant. An unarmed, tall shrub of dry 
forests, notably Douglas-fir and bristlecone pine. Rated as High forage 
preference for sheep, elk, and deer, Moderate for cattle, horses, and 
antelope (Dennis and Antonio 1980); the bermies are extensively eaten 
by birds and rodents (Dayton and others 1937). It may be a more 
important browse plant because of the relative lack of forage and browse 
in its habitats. The Indians used the berries fresh or dried, but reported 
the caution that eating too much of the fruit may cause illness; this 
species seems to be the one currant that has a less than stellar reputation 
(Harrington and Matsumura 1967). General description, phenology, and 
seed storage and growth methods are described in Pfister (1974) and 
Vories (1981). Never found in wetlands (cited as “NI,” of unknown 
meaning, in Reed 1988). 

In the UGB: Elevation from 8200 ft to 10520 ft, average 9245 + 86 ft. 
Slope from 2.8% to 74.6%, average 35.5 + 2.2%. Average aspect is 
172°, r = 0.143. Permeability is 15-51.0-80 + 5.2. Soil depth is 8-57.5- 
143 + 6.1 cm. Depth of mollic horizon(s) is 0-20.0-115 + 3.4 cm. 

Attribute RICE (n=59, r1=0.446, r5=0.383) 


Attributes that have r> 0.1 r= 
Slope 0.118 


Total live cover —0.112 


Rock cover (gravel+cobbletstones) 0.218 
cobble 10-25 cm 0.118 
litter and duff —0.144 
stone > 25 cm 0.152 
Cystopteris fragilis 0.278 
Holodiscus dumosus 0.269 
Muhlenbergia montana 0.124 
Pinus aristata 0.268 


43. Ribes inerme (RIIN2) whitestem currant, whitestem gooseberry. A 
slightly-thorny currant of moist forests and shrublands. “One of the 
better browse plants of its genus (Ribes), ... However, the species is 
relatively low in palatability” (Dayton and others 1937). Rated as High 
forage preference for sheep, elk, deer, and antelope; and Moderate for 
cattle and horses (Dennis and Antonio 1980). Berries edible in many 
ways, but nearly always better when cooked (Harrington and Matsumura 
1967). General description, phenology, and seed storage and growth 
methods are described in Pfister (1974) and Vories (1981). Equally 
likely to occur in wetlands and nonwetlands (Reed 1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 7610 ft to 11050 ft, average 9032 + 78 ft. 
Slope from 1.2% to 567.1%, average 25.4 + 7.5%. Average aspect is 
182°, r = 0.338. Permeability is 0-25.0-72 + 3.7. Soil depth is 26-83.7- 
285 + 11.1 cm. Depth of mollic horizon(s) is 0-42.8-163 + 6.1 cm. 

Attribute RIIN2 (n=78, r1=0.394, r5=0.336) 


Attributes that have r> 0.1 r= 
Total live cover 0.177 
Soil permeability 0.111 
wood 1-3 in diam. 0.131 
Alnus incana ssp. tenuifolia 0.352 
Aster 0.113 
Calamagrostis canadensis 0.165 
Cardamine cordifolia 0.183 
Critesion brachyantherum 0.148 
Heracleum sphondylium 0.143 
Poa pratensis 0.120 
Salix bebbiana 0.251 
Salix drummondiana 0.156 
Salix geyeriana 0.329 
Salix lutea 0.242 
Salix monticola 0.153 
Urtica gracilis 0.563 
Veronica americana 0.170 


44. Ribes montigenum (RIMO2) mountain gooseberry. Rated as Low 
forage preference for all herbivores (Dennis and Antonio 1980). Berries 
edible in many ways, but nearly always better when cooked (Harrington 
and Matsumura 1967). General description, phenology, and seed storage 
and growth methods are described in Pfister (1974) and Vories (1981). 
Never found in wetlands (Reed 1988). 

In the UGB: Elevation from 8650 ft to 12125 ft, average 10939 + 197 
ft. Slope from 3.5% to 59.5%, average 25.1 + 4.1%. Average aspect is 
161°, r = 0.184. Permeability is 41-50.8-57 + 20.7. Soil depth is 15- 
59.7-180 + 14.0 cm. Depth of mollic horizon(s) is 0-13.7-56 + 3.3 cm. 

Attribute RIMO2 (n=21, rl1=0.674, r5=0.592) 


Attributes that have r> 0.1 r= 
Oreochrysum parryi 0.101 
Picea engelmannii 0.159 


45. Rosa woodsii (ROWO) Woods rose. A very common species, 
medium-height shrub in forests and shrublands. Strongly fire tolerant, 
quickly sprouting from the extensive underground roots (Crane 1982, 
Hansen and others 1988). 

I would rate Woods rose as Moderate forage preference for cattle, elk, 
and deer; and Low for all the others; incorrectly rated as Low for all 
herbivores by Dennis and Antonio (1980). Rose is especially important 
on elk and deer transitional range. I have seen many aspen stands in 
transitional range in the Basin where the rose, being the only browse 
plant left (since it is very tolerant of browsing), has been clipped down 
to a uniform level corresponding to the snow depth during the season of 
use. The fleshy fruits (“hips”) of rose are eaten (tea, raw, jam) all over 
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the world, but in the Rockies there is a lot of variation among 
populations in their desirability as food (Harrington and Matsumura 
1967). I have noticed that the fruit (“hips”) taste better after a frost or 
two; they contain a lot of Vitamin C, so are very useful as emergency 
food, especially in the winter. Used in popular medicine (Moore 1979), 
Useful in revegetation as a soil binder and to provide a barrier to foot 
travel (Hansen and others 1988). General description, phenology, and 
seed storage and growth methods are described in Gill and Pogge 
(1974), Vories (1981), and Wasser and Shoemaker (1982). Equally 
likely to be found in wetlands and nonwetlands (Reed 1988). 

In the UGB: Elevation from 7530 ft to 10670 ft, average 9161 + 40 ft. 
Slope from 0.0% to 70.0%, average 22.1 + 1.0%. Average aspect is 
332°, r = 0.031. Permeability is 0-41.0-81 + 2.0. Soil depth is 20-69.9- 
285 + 3.5 cm. Depth of mollic horizon(s) is 0-32.2-170 + 2.1 cm. 

Attribute ROWO (n=279, r1=0.217, r5=0.184) 

Attributes that have r> 0.1 r= 


Total live cover 0.387 
Number of species 0.108 
Depth of mollic horizon(s) 0.145 
Rock cover (gravel+cobble+stones) —0.135 
Bare soil cover —0.146 
litter and duff 0.194 
small gravel < 1 cm —0.121 
wood 1-3 in diam. 0.208 
Achillea lanulosa 0.123 
Arnica cordifolia 0.156 
Artemisia tridentata —0.106 
Aster foliaceus 0.163 
Aster spathulatus 0.112 
Aster 0.237 
Bromopsis canadensis 0.301 
Carex geyeri 0.354 
Crataegus rivularis 0.202 
Galium septentrionale 0.168 
Geranium richardsonii 0.139 
Koeleria macrantha —0.108 
Lathyrus leucanthus 0.254 
Mahonia repens 0.263 
Maianthemum stellatum 0.155 
Paxistima myrsinites 0.179 
Populus angustifolia 0.392 
Poa palustris 0.168 
Poa pratensis 0.189 
Populus tremuloides 0.414 
Rubus idaeus 0.103 
Salix lucida ssp. lasiandra 0.117 
Symphoricarpos rotundifolius 0.109 
Thalictrum fendleri 0.181 
Vicia americana 0.445 


46. Rubus idaeus (RUID) red raspberry. After fire, sprouts 
vigorously; favored by increase in nutrients (especially NO3,), begins to 
decline 3-5 yr after fire ( Crane 1982), 

Rated as Moderate forage preference fir sheep, elk, deer, and 
antelope; and Low for cattle and horses (Dennis and Antonio 1980). 
Fruit legendary as food, but in UGB often too small to be used much. 
There are also many animals (2- and 4-footed) who seem to always get 
there before I do. Raspberries are the only plants that can keep me from 
doing my work (at least outside the ranges of cat’s claw or teddy bear 
cholla). Used in popular medicine (Moore 1979). General description, 
phenology, and seed storage and growth methods are described in 
Brinkman (1974e) and Vories (1981, as R. strigosus, a synonym). 
Generally an upland, nonwetland species (Reed 1988, as R. strigosus). 

In the UGB: Elevation from 8300 ft to 10920 ft, average 9233 + 116 
ft. Slope from 0.0% to 214.5%, average 28.8 + 8.0%. Average aspect is 
172°, r = 0.245. Permeability is 0-37.9-70 + 13.4. Soil depth is 8-53.0- 
124 + 18.7 cm. Depth of mollic horizon(s) is 2-21.9-46 + 7.7 cm. 

Attribute RUID (n=26, r1=0.624, r5=0.545) 


Attributes that have r> 0.1 r= 
Rock cover (gravel+cobble+stones) 0.113 
Acer glabrum 0.146 
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Alnus incana ssp. tenuifolia 0.134 
Calamagrostis canadensis 0.103 
Oryzopsis micrantha 0.119 
Rosa woodsii 0.103 
Salix bebbiana 0.210 
Swida sericea 0.173 


47. Salix bebbiana (SABE2) Bebb willow. A tall willow, averaging 
5-6 m tall in unbrowsed state (Atchley and Marlow 1989, Goodrich 
1992). A willow of riparian areas, but does not occur in the wettest 
microsites, more often away from open water. Bebb willow can be a 
major component in the diets of elk, beaver, and bears (Chadde 1989). 
The elk browse line is usually about 2.5 m, below which there is usually 
no willow seed produced (Kay and Chadde 1992). “Willows provide one 
of the principal sources of browse on many of the western mountain 
ranges. Although the foliage is most palatable to sheep, cattle probably 
make greatest use of these plants, because they usually range where 
willows abound. ... The foliage increases in palatability as the season 
advances ... Livestock tend to browse willows closely on the western 
ranges. In fact, the taller species commonly show a definite grazing line, 
and overgrazed, dead, or dying specimens are at times indicators of the 
former plentifulness of various species. ... Generally, wherever willows 
show serious injury, the herbaceous cover on the meadows is likely to be 
depleted” (Dayton and others 1937). Elk, beaver, or cattle use can lead 
to increased willow decline, especially in late summer or fall; the 
decline in willows is evident in shortening of plant height to 2 m or less, 
death of willow individuals and disappearance of smaller size classes, 
and reduction in willows’ ability to stabilize and protect streambanks 
(Myers 1989, Chadde 1989). Dense stands of tall willows are important 
for songbirds, providing nesting and feeding habitat, and protection from 
predators and adverse weather (Chadde 1989). Sprouts rapidly after fire; 
quick hot fires maximize sprouting; fire can be effectively used to 
rejuvenate decadent stands (Hansen and others 1988). Bebb willow is 
one of two willows (the other being Geyer) that form a mushroom- 
shaped crown when severely browsed; the new leaf buds turn inward in 
an attempt to escape browsing animals. Reproduction is almost zero in 
those situations, and the shrubs stay suppressed (Atchley and Marlow 
1989), they won’t “release” reproduction (either vegetative or seed) 
even if browsers are removed. All shrub willows are used in popular 
medicine (Moore 1979). Reproduces primarily from seed, but also 
suckers from stumps and underground stems; seedlings require full sun 
or partial shade, >30% of full sun on soil surface (Atchley and Marlow 
1989). This means that Bebb willow seedlings will grow poorly in a 
Carex bog (+5% of full sun) or on a forest floor (2-15% of full sun) 
(Atchley and Marlow 1989). Very useful in revegetation of riparian 
areas to provide bank stability, resistance to flooding, and fish habitat 
cover (Hansen and others 1988). Seed storage, propagation, and growth 
methods are described in Brinkman (1974f), Vories (1981), and Hansen 
and others (1988). Rated as “Usually found in wetlands” (FACW) by 
Reed (1988), Bebb willow is a midseral willow that is often found in 
deteriorated sites that would not now qualify as wetlands under the 
interagency, regulatory definition (Federal Interagency Committee for 
Wetland Delineation 1989). Perhaps Bebb willow would be more 
accurately classified as “FAC” (Equally likely to be found in wetlands 
and nonwetlands), along with Bebb willow, which occupies similar 
habitats. 

“This is a very common species readily recognized by the reddish- 
purple, appressed-hairy branchlets and bud scales with depressed 
margins” (Dorn 1977), also by its long-beaked hairy capsules on long 
pedicels (Brunsfeld and Johnson 1985). 

In the UGB: Elevation from 7570 ft to 10475 ft, average 8850 + 118 
ft. Slope from 0.0% to 31.0%, average 5.1 +0.9%. Average aspect is 
204°, r = 0.440. Permeability is 0-27.0-70 + 4.8. Soil depth is 43-92.2- 
168 + 14.5 cm. Depth of mollic horizon(s) is 11-65.0-168 + 11.6 cm. 

Attribute SABE2 (n=33, rl1=0.570, r5=0.495) 


Attributes that have r>0.1 t= 
Total live cover 0.161 
Number of species 0.117 
moss on soil 0.185 
wood 1-3 in diam. 0.210 
Betula fontinalis 0.170 
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Calamagrostis canadensis 0.182 
Carex foenea 0.109 
Carex utriculata 0.159 
Conioselinum scopulorum 0.284 
Critesion brachyantherum 0.237 
Distegia involucrata 0.137 
Maianthemum stellatum 0.106 
Poa pratensis 0.136 
Ribes inerme 0.251 
Rubus idaeus 0.210 
Salix lutea 0.1€8 
Salix lucida ssp. lasiandra 0.127 
Salix monticola 0.301 
Veronica americana 0.150 


48. Salix boothii (SABO2) Booth willow. A tall willow, commonly 
3-5 m tall (Goodrich 1992). Very palatable to elk, deer, and cattle, 
especially young sprouts. Heavy browsing by herbivores leads to 
absence of younger size-classes of willow, then disappearance of willow 
cover, accompanied by falling water table, decreased bank stability, and 
drying of the site. The elk browse line is usually about 2.5 m, below 
which there is usually no willow seed produced (Kay and Chadde 1992). 
“Willows provide one of the principal sources of browse on many of the 
western mountain ranges. Although the foliage is most palatable to 
sheep, cattle probably make greatest use of these plants, because they 
usually range where willows abound. ... The foliage increases in 
palatability as the season advances ... Livestock tend to browse willows 
closely on the western ranges. In fact, the taller species commonly show 
a definite grazing line, and overgrazed, dead, or dying specimens are at 
times indicators of the former plentifulness of various species. ... 
Generally, wherever willows show serious injury, the herbaceous cover 
on the meadows is likely to be depleted” (Dayton and others 1937). 
Booth willow does not seem to be common in the UGB, more common 
in mountains to the west and north of our area (Manning and Padgett 
1989, Padgett and others 1989, Goodrich 1992, Girard and others 1995). 
Booth willow in other areas is valuable in revegetating and restoring 
riparian areas (best as rooted cuttings); it provides bank stability, 
resistance to flooding, bank cover for fisheries, and browse and cover 
for wildlife (Hansen and others 1988). Booth willow sprouts readily 
after fire; quick hot fires maximize sprouting (Hansen and others 1988). 
Dorn (1975) postulates that Booth willow may have refuged in the 
Rocky Mountains during glacial periods, after which it migrated 
northward. All shrub willows are used in popular medicine (Moore 
1979). Always found in wetlands (Reed 1988). 

Distinguished from other species by its tall stature, broad leaves that 
are glabrous and not glaucous on the lower surface, and glabrous twigs 
(Brunsfeld and Johnson 1985). 

In the UGB: Elevation from 8800 ft to 10040 ft, average 9255 + 394 
ft. Slope from 1.3% to 3.0%, average 2.4 +0.5%. Average aspect is 13°, 
r = 0.987. Permeability is 14-21.5-29 + 7.7. Soil depth is 75-77.5-80 + 
2.5 cm. Depth of mollic horizon(s) is 50-62.5-75 + 12.5 cm. 

Attribute SABO2 (n=2, r1=0.998, r5=0.987) 


Attnbutes that have r > 0.1 r= 
Carex disperma 0.469 
Carex utriculata 0.105 
Critesion brachyantherum 0.163 
Mertensia ciliata 0.169 
Poa palustris 0.180 


49. Salix brachycarpa (SABR) barrenground willow. A short willow, 
up to 1.5 m tall, often confused or growing mixed with grayleaf willow. 
Reported to sometimes occur on alkaline or saline soils in Utah; “it 
seems particularly adapted to habitats that experience repeated severe 
disturbances” (Goodrich 1992). All shrub willows are used in popular 
medicine (Moore 1979). Usually found in wetlands (Reed 1988). 

Distinguished by its short stature, hairy-tomentose twigs, tomentose 
leaves that are also glaucous beneath, and small rounded catkins 
(Brunsfeld and Johnson 1985). Not easy to distinguish from Salix 
glauca, grayleaf willow. Dorn (1977) separates them thus: 


——in ta, 


* S. brachycarpa - catkins up to 2 cm long, catkins about 
I:w::2:1, flowering branchlets to 10 mm, stipes < 0.5 mm, 
petioles 1-3 mm 

* S. glauca - catkins 2-5 cm long, flowering branchlets 5-25 
mm, stipes 0-1.5 mm, petioles often > 3 mm 

In the UGB: Elevation from 9240 ft to 11800 ft, average 9994 + 329 
ft. Slope from 0.0% to 22.0%, average 4.2 + 3.0%. Average aspect is 
13°, r = 0.725. Permeability is 39-53.9-70 + 6.5. Soil depth is 63-80.2- 
114 + 9.4 cm. Depth of mollic horizon(s) is 11-42.0-87 + 14.4 cm. 

Attribute SABR (n=5, r1=0.949, r5=0.898) 


Attributes that have r> 0.1 r= 
Longitude 0.100 
Acomastylis rossii ssp. turbinata 0.167 
Carex bebbii 0.124 
Rhodiola integrifolia 0.278 
Salix glauca 0.280 


50. Salix drummondiana (SADR) blue willow, Drummond willow. A 
tall willow, commonly 3-5 m tall. This species is one of the “graystem” 
willows, with a bluish-gray, waxy coating on the young stems, hence the 
common name, blue willow. “Willows provide one of the principal 
sources of browse on many of the western mountain ranges. Although 
the foliage is most palatable to sheep, cattle probably make greatest use 
of these plants, because they usually range where willows abound. ... 
The foliage increases in palatability as the season advances ... Livestock 
tend to browse willows closely on the westem ranges. In fact, the taller 
species commonly show a definite grazing line, and overgrazed, dead, or 
dying specimens are at times indicators of the former plentifulness of 
various species. ... Generally, wherever willows show serious injury, 
the herbaceous cover on the meadows is likely to be depleted” (Dayton 
and others 1937). Very effective streambank stabilizer. Valuable in 
revegetation and restoration of riparian areas (best as rooted cuttings), 
providing bank stability, shade for fisheries habitat, and browse and 
cover for wildlife (Hansen and others 1988). All shrub willows are used 
in popular medicine (Moore 1979). Usually found in wetlands (Reed 
1988). 

Drummond willow is not easy to distinguish from Geyer willow, 
another “graystem” willow. “This species is often confused with S. 
geyeriana..., but the closely flowered pistillate aments and silvery- 
pubescent lower leaf surface readily distinguish it from [S. geyeriana] 
which has loosely flowered aments” (Dorn 1977, Brunsfeld and Johnson 
1985). 

In the UGB: Elevation from 8210 ft to 10700 ft, average 9266 + 101 
ft. Slope from 0.0% to 14.0%, average 3.1 +0.4%. Average aspect is 
196°, r = 0.354. Permeability is 4-23.3-56 + 4.8. Soil depth is 43-74.9- 
136 + 14.2 cm. Depth of mollic horizon(s) is 6-51.4-136 + 10.6 cm. 

Attribute SADR (n=32, r1=0.577, r5=0.501) 


Attributes that have r> 0.1 r= 
Total live cover 0.107 
water open 0.139 
Calamagrostis canadensis 0.272 
Carex egglestonii 0.111 
Carex 0.101 
Carex utriculata 0.155 
Distegia involucrata 0.164 
Equisetum arvense 0.318 
Fragania virginiana 0.152 
Heracleum sphondylium 0.401 
Ribes inerme 0.156 
Salix monticola 0.233 
Urtica gracilis 0.214 


51. Salix geyeriana (SAGE2) Geyer willow. Usually a tall willow, 2- 
5 m tall in unbrowsed state. A willow of riparian areas, but does not 
occur in the wettest microsites, more often away from open water 
(Cannon and Knopf 1984). Geyer willow can be a major component in 
the diets of elk, beaver, and bears (Chadde 1989). Elk, beaver, or cattle 
use can lead to increased willow decline, especially in late summer or 
fall; the decline in willows is evident in shortening of plant height to 2 m 
or less, death of willow individuals and disappearance of smaller size 
classes, and reduction in willows’ ability to stabilize and protect 
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streambanks (Myers 1989, Chadde 1989). The elk browse line is usually 
about 2.5 m, below which there is usually no willow seed produced 
(Kay and Chadde 1992). “Willows provide one of the principal sources 
of browse on many of the western mountain ranges. Although the 
foliage is most palatable to sheep, cattle probably make greatest use of 
these plants, because they usually range where willows abound. ... The 
foliage increases in palatability as the season advances ... Livestock 
tend to browse willows closely on the westem ranges. In fact, the taller 
species commonly show a definite grazing line, and overgrazed, dead, or 
dying specimens are at times indicators of the former plentifulness of 
various species. ... Generally, wherever willows show serious injury, 
the herbaceous cover on the meadows is likely to be depleted” (Dayton 
and others 1937). Dense stands of tall willows are important for 
songbirds, providing nesting and feeding habitat, and protection from 
predators and adverse weather (Chadde 1989). Geyer willow is one of 
two willows (the other being Bebb) that form a mushroom-shaped 
crown when severely browsed; the new leaf buds turn inward in an 
attempt to escape browsing animals. I have noticed that reproduction is 
almost zero in those situations, and the shrubs stay suppressed, they 
won't “release” reproduction (either vegetative or seed) if browsers are 
removed. Geyer willow is important in revegetation and rehabilitation of 
riparian areas, best as rooted cuttings taken in the spring from dormant 
2-4 yr old wood (Hansen and others 1988). Sprouts vigorously after fire; 
quick hot fire maximizes sprouting (Hensen and others 1988). All shrub 
willows are used in popular medicine (Moore 1979). Rated as “OBL” 
(Always found in wetlands) by Reed (1988), apparently not true in the 
UGB. Geyer willow is a midseral willow that is often found in 
deteriorated sites that would not now qualify as wetlands under the 
interagency, regulatory definition (Federal Interagency Committee for 
Wetland Delineation 1989). Perhaps Geyer willow would be more 
accurately classified as “FAC” (Equally likely to be found in wetlands 
and nonwetlands), along with Bebb willow, which occupies similar 
habitats. 

This species is one of the “graystem” willows, with a bluish-gray, 
waxy coating on the young stems. Geyer willow is not easy to 
distinguish from Drummond willow, another “graystem” willow. And 
there is a third “graystem” willow in our area, Salix irrorata, graystem 
willow (Durkin and others 1996). Dorn (1977) separates these three 
thus: 

* S. geyeriana - capsule pubescent, stipe 1-3 mm, lower leaf 
glabrous (but glaucous), catkin up to 2 cm long, catkin 
loosely flowered, male catkin maturing at same time as 
female catkin, flower bracts with short hairs 

* S. drummondiana - capsule pubescent, stipe < 1 mm, lower 
leaf silvery-pubescent (sometimes obscurely so), catkin 1.5- 

6 cm long, catkin densely flowered, male catkin maturing 
earlier, flower bracts with very long hairs 

* S. irrorata - capsule glabrous, stipe < 1 mm, lower leaf 
glabrous (but glaucous), catkin 2-4 cm long, male catkin 
maturing earlier, flower bracts with short hairs 

Salix irrorata, graystem willow, is poorly known in the UGB: Dorn 
(1977) gives its distribution as southern Colorado, Arizona, and New 
Mexico, and Szaro (1989), Dick-Peddie (1993), and Durkin and others 
(1996) have community types for it with thinleaf alder and/or red-osier. 
I have seen it in a few places in the Basin mixed with S. /utea and S. 
geyeriana. It is likely that some of the reports of S. geyeriana from 
southern Colorado are actually S. irrorata. 

In the UGB: Elevation from 7570 ft to 10700 ft, average 9082 + 108 
ft. Slope from 0.0% to 7.0%, average 2.7 +0.3%. Average aspect is 1°, r 
= 0.156. Permeability is 0-25.5-70 + 4.2. Soil depth is 38-106.1-203 + 
15.8 cm. Depth of mollic horizon(s) is 11-85.3-203 + 14.4 cm. 

Attribute SAGE2 (n=33, r1=0.570, r5=0.495) 


Attributes that have r>0.1 r= 
Elevation —0.108 
Total live cover 0.160 
Depth of mollic horizon(s) 0.143 
Latitude —0.133 
Longitude —0.132 
live plant bases 0.136 
water open 0.108 
Carex aquatilis 0.102 
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Carex bebbii 0.119 
Calamagrostis canadensis 0.181 
Carex utriculata 0.281 
Cnitesion brachyantherum 0.235 
Poa palustris 0.316 
Poa pratensis 0.130 
Ribes inerme 0.329 
Salix glauca 0.101 
Salix lutea 0.243 
Salix planifolia 0.115 
Taraxacum officinale 0.102 
Urtica gracilis 0.189 
Veronica americana 0.116 


52. Salix glauca (SAGL) grayleaf willow. A short willow, usually 
less than 1.5 m tall, but sometimes up to 3 m. Often found at or near 
upper (alpine) timberline, often with Engelmann spruce (Goodrich 
1992). Browsed by snowshoe hares (Krebs and others 1986). All shrub 
willows are used in popular medicine (Moore 1979). Equally likely to be 
found in wetlands and nonwetlands (Reed 1988), an accurate assessment 
of this species. 

Not easy to distinguish from Salix brachycarpa, barrenground willow. 
Dor (1977) separates them thus: 
¢ S. brachycarpa - catkins up to 2 cm long, catkins about 
l:w::2:1, flowering branchlets to 10 mm, stipes < 0.5 mm, 
petioles 1-3 mm 
¢ S. glauca - catkins 2-5 cm long, flowering branchlets 5-25 
mm, stipes 0-1.5 mm, petioles often > 3 mm 
In the UGB: Elevation from 9640 ft to 12285 ft, average 10869 + 240 
ft. Slope from 0.0% to 22.0%, average 7.6 + 1.7%. Average aspect is 
258°, r = 0.148. Permeability is 19-40.5-62 + 8.5. Soil depth is 15-68.8- 
136 + 9.8 cm. Depth of mollic horizon(s) is 0-39.6-136 + 10.7 cm. 
Attribute SAGL (n=13, r1=0.785, r5=0.703) 
Attributes that have r> 0.1 r= 


live plant bases 0.125 
Carex aquatilis 0.196 
Fragaria virginiana 0.237 
Salix brachycarpa 0.280 
Salix geyeriana 0.101 


53. Salix lucida ssp. lasiandra (SALUL) Pacific willow. A tall to 
very tall shrub willow, commonly 5-10 m tall in unbrowsed state. The 
most palatable and succulent willow in our area, it commonly grows in 
sandy and/or gravelly soils. A riparian willow of the wettest microsites 
that willows occupy. Highly palatable and preferred (both young sprouts 
as well as younger growth on older plants) for elk, deer, cattle, and 
horses. “Willows provide one of the principal sources of browse on 
many of the western mountain ranges. Although the foliage is most 
palatable to sheep, cattle probably make greatest use of these plants, 
because they usually range where willows abound. ... The foliage 
increases in palatability as the season advances ... Livestock tend to 
browse willows closely on the western ranges. In fact, the taller species 
commonly show a definite grazing line, and overgrazed, dead, or dying 
specimens are at times indicators of the former plentifulness of various 
species. ... Generally, wherever willows show serious injury, the 
herbaceous cover on the meadows is likely to be depleted” (Dayton and 
others 1937). Cultivars are being developed for revegetation and 
streambank rehabilitation (Lambert and Darris 1989). Useful for 
revegetation (best as rooted cuttings) of depleted riparian areas; provides 
improved bank stability, forage and browse and cover for wildlife, 
watershed protection, and fisheries habitat (Hansen and others 1988). 
All shrub willows are used in popular medicine (Moore 1979). Seed 
handling methods are described in Brinkman (1974f, as S. lasiandra). 
Always found in wetlands (Reed 1988, as Salix lasiandra), an accurate 
assessment of this species. 

I believe all of our plants are properly Salix lucida ssp. lasiandra, 
Pacific willow, but this is difficult to distinguish from ssp. caudata, 
whiplash willow. Dorn (1977) says that ssp. lasiandra has leaves 
glaucous beneath, but ssp. caudata does not. Goodrich (1992) lists only 
ssp. caudata as being dominant in mparian areas in Utah and Idaho, and 
Argus (1986) shows ssp. caudata as being the only subspecies of S. 
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lucida in Utah, southem and central Idaho, Wyoming, and western 
Montana (Brunsfeld and Johnson 1985), Hansen and others (1988) show 
ssp. lasiandra as a minor species in western and central Montana. I 
expect ssp. lasiandra and ssp. caudata to be very much the same in 
habitat relationships, management, and associated plants. In Colorado, 
ssp. lasiandra is more common in the southwestern quarter and ssp. 
caudata in the northern half (Cannon and Knopf 1984). Ssp. lasiandra is 
much more common in northern New Mexico and Arizona (Argus 
1986). Sometimes appears in the literature as Salix lasiandra. Pictured 
in Mohlenbrock and others (1992, as Salix lasiandra). 

In the UGB: Elevation from 7570 ft to 9480 ft, average 8427 + 118 ft. 
Slope from 0.0% to 10.0%, average 3.3 +0.5%. Average aspect is 195°, r 
= 0.483. Permeability is 0-25.7-60 + 6.0. Soil depth is 46-90.9-168 + 
18.0 cm. Depth of mollic horizon(s) is 13-61.0-168 + 15.1 cm. 

Attribute SALUL (n=20, r1=0.685, r5=0.604) 

Attributes that have r > 0.1 r= 


wood 1-3 in diam. 0.120 
Alnus incana ssp. tenuifolia 0.146 
Calamagrostis canadensis 0.103 
Populus angustifolia 0.301 
Poa palustris 0.279 
Poa pratensis 0.106 
Rosa woodsii 0.117 
Salix bebbiana 0.127 
Trifolium repens 0.246 


54. Salix lutea (SALU2) yellow willow. A taller willow, commonly 
3-5 m tall in unbrowsed state. Often occurs on fine-textured clay soils in 
the UGB, in contrast with Salix monticola, which can be found more 
often on loamy or sandy soils. Highly palatable and preferred (both 
young sprouts as well as younger growth on older plants) for elk, deer, 
cattle, and horses. Moose prefer this species in western Montana 
(Hansen and others 1988). “Willows provide one of the principal 
sources of browse on many of the western mountain ranges. Although 
the foliage is most palatable to sheep, cattle probably make greatest use 
of these plants, because they usually range where willows abound. ... 
The foliage increases in palatability as the season advances ... Livestock 
tend to browse willows closely on the western ranges. In fact, the taller 
species commonly show a definite grazing line, and overgrazed, dead, or 
dying specimens are at times indicators of the former plentifulness of 
various species. ... Generally, wherever willows show serious injury, 
the herbaceous cover on the meadows is likely to be depleted” (Dayton 
and others 1937). The elk browse line is usually about 2.5 m, below 
which there is usually no willow seed produced (Kay and Chadde 1992). 
Yellow willow is very useful in revegetation and rehabilitation of 
riparian sites (best as rooted cuttings), since it is reported to rapidly 
colonize disturbed areas (Hansen and others 1988). Yellow willow 
sprouts well after fire; a quick hot fires maximizes sprouting (Hansen 
and others 1988). All shrub willows are used in popular medicine 
(Moore 1979). Rated as “OBL” (Always found in wetlands) by Reed 
(1988). Yellow willow is often found in sites qualifying as wetlands 
under the interagency, regulatory definition (Federal Interagency 
Committee for Wetland Delineation 1989), but yellow willow can also 
be found in earlier-seral sites that would not now qualify as wetlands. 
Yellow willow would be more accurately classified as “FACW” 
(Usually found in wetlands). 

Distinguished from other willows in our area by its tall stature, broad 
fine-toothed glabrous leaves that are glaucous underneath, prominent 
stipules, glabrous shiny twigs that are yellow one side and brownish 
yellow the other, and glabrous fruit (Brunsfeld and Johnson 1985). 
Yellow willow in southwestern and southern Colorado is composed of 
populations that have a large amount of variation between them, and the 
floral characters of yellow willow overlap to a large extent with Booth 
willow (Goodrich 1992) and other species as well (Dorn 1977). Yellow 
willow in southwestern and west-central Colorado seems to be a 
different plant than the plant described under that name in Montana 
(Hansen and others 1988). I have seen a number of populations of plants 
in the UGB that differ from Dom’s concept in one or more significant 
characters (pedicel length, for example). For now, the correct course 
seems to be to include them in a larger concept of Salix lutea (see 
discussion in Dorn 1977). 
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In the UGB: Elevation from 8040 ft to 10700 ft, average 9019 + 110 
ft. Slope from 0.0% to 31.0%, average 5.4 + 1.3%. Average aspect is 
85°, r = 0.086. Permeability is 7-38.6-70 + 9.4. Soil depth is 33-96.0- 
203 + 24.7 cm. Depth of mollic honzon(s) is 11-73.2-203 + 21.7 cm. 

Attribute SALU2 (n=21, r1=0.674, r5=0.592) 


Attributes that have r> 0.1 r= 
Elevation —0.104 
Total live cover 0.114 
Depth of mollic horizon(s) 0.133 
live plant bases 0.118 
moss on soil 0.137 
Aster foliaceus 0.137 
Aster spathulatus 0.112 
Betula fontinalis 0.176 
Carex bebbii 0.219 
Calamagrostis canadensis 0.180 
Conioselinum scopulorum 0.166 
Fragaria virginiana 0.103 
Juncus ater 0.119 
Pentaphylloides floribunda 0.103 
Ribes inerme 0.242 
Salix bebbiana 0.168 
Salix geyeriana 0.243 
Salix monticola 0.132 
Trifolium repens 0.107 
Urtica gracilis 0.150 
Veronica americana 0.133 
Vicia americana 0.132 


55. Salix monticola (SAMO2) serviceberry willow, mountain willow 
(Goodrich 1992), Rocky Mountain willow (Kittel and others 1994). A 
taller willow, commonly 2-4 m tall in unbrowsed state. A riparian 
willow in the wettest microsites that willows can be found (Cannon and 
Knopf 1984). “Willows provide one of the principal sources of browse 
on many of the western mountain ranges. Although the foliage is most 
palatable to sheep, cattle probably make greatest use of these plants, 
because they usually range where willows abound. ... The foliage 
increases in palatability as the season advances ... Livestock tend to 
browse willows closely on the western ranges. In fact, the taller species 
commonly show a definite grazing line, and overgrazed, dead, or dying 
specimens are at times indicators of the former plentifulness of various 
species. ... Generally, wherever willows show serious injury, the 
herbaceous cover on the meadows is likely to be depleted” (Dayton and 
others 1937). Serviceberry willow is much more common in Colorado 
than to the west and north, where Booth willow seems to take its place 
in the landscape (Hansen and others 1988, Goodrich 1992). Often occurs 
on loamy or sandy soils in the UGB, in contrast with Salix lutea, which 
can be found more often on fine-textured clay soils. Highly palatable 
and preferred (both young sprouts as well as younger growth on older 
plants) for elk, deer, cattle, and horses. All shrub willows are used in 
popular medicine (Moore 1979). Rated as “OBL” (Always found in 
wetlands) by Reed (1988). Serviceberry willow is often found in sites 
qualifying as wetlands under the interagency, regulatory definition 
(Federal Interagency Committee for Wetland Delineation 1989), but 
serviceberry willow can also be found in earlier-seral sites that would 
not now qualify as wetlands. Serviceberry willow would be more 
accurately classified as “FACW” (Usually found in wetlands). 

This species has gone under a wide variety of species names in the 
past; those wishing to identify willows must be careful to choose 
taxonomic references after Dorn (1975ab, 1976, 1977); Dorn (1977) lists 
Salix monticola from southern Wyoming southward through Colorado 
into Arizona and New Mexico. 

In the UGB: Elevation from 8160 ft to 10280 ft, average 9504 + 87 ft. 
Slope from 0.0% to 30.0%, average 4.3 + 1.2%. Average aspect is 185°, 
t = 0.224. Permeability is 0-18.1-56 + 3.7. Soil depth is 33-81.3-168 + 
8.9 cm. Depth of mollic horizon(s) is 9-59.1-168 + 7.8 cm. 

Attribute SAMO2 (n=24, r1=0.642, r5=0.562) 


Attributes that have r>0.1 r= 
Total live cover 0.154 
Depth of mollic honzon(s) 0.174 


moss on soil 0.107 
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Carex aquatilis 0.155 
Calamagrostis canadensis 0.359 
Carex utriculata 0.318 
Chamerion angustifolium 0.167 
Conioselinum scopulorum 0.271 
Ribes inerme 0.153 
Salix bebbiana 0.301 
Salix drummondiana 0.233 
Salix lutea 0.132 


56. Salix planifolia (SAPL2) planeleaf willow (misspelled “plainleaf” 
by Goodrich 1992), “diamond-leaf willow” (Mohlenbrock and others 
1992). A short-height, deep-rooted willow, adapted to fluctuations in 
water table and to snow cover much of the year; does not tolerate dee; 
inundation by water (ERO 1986). In the UGB, almost always less than 
1.6 m tall. Common to very common in cold air drainage basins 
(Goodrich 1992); often found dominating microsites where cold air 
accumulates within taller-willow stands. Browse preference is Moderate 
for elk and deer, Low for all others in our area; sometimes browsed by 
moose in Montana (Hansen and others 1988). Valuable in revegetating 
stream banks and depleted riparian areas at higher elevations (best as 
rooted cuttings taken in the spring from dormant 2-4 yr old wood) 
(Hansen and others 1988). All shrub willows are used in popular 
medicine (Moore 1979). Rated as “OBL” (Always found in wetlands) by 
Reed (1988). Planeleaf willow is often found in sites qualifying as 
wetlands under the interagency, regulatory definition (Federal 
Interagency Committee for Wetland Delineation 1989), but planeleaf 
willow can also be found in sites that would not qualify as wetlands, 
because of their earlier seral status or because of the lack of water in 
liquid form much of the year. Planeleaf willow would be more 
accurately classified as “FACW” (Usually found in wetlands). 

At one time, this species was called Salix phylicifolia ssp. planifolia 
(for example, Komarkova 1986), but taxonomists now believe that S. 
planifolia is a separate species from the Eurasian S. phylicifolia. All of 
our plants are Salix planifolia var. monica, the short-stature variety 
(Kittel and Lederer 1993). “The branchlets of this species are often 
bright red” (Dorn 1977), more often shiny reddish-purple, very 
distinctive when the leaves are off. The only short-stature willow in our 
area with glabrous, purplish, shiny stems and leaves. Pictured in 
Mohlenbrock and others (1992). 

In the UGB: Elevation from 9180 ft to 12285 ft, average 10420 + 115 
ft. Slope from 0.0% to 32.5%, average 3.4 +0.7%. Average aspect is 
50°, r = 0.199. Permeability is 0-24.5-70 + 4.5. Soil depth is 15-63.3- 
136 + 7.2 cm. Depth of mollic horizon(s) is 0-38.4-136 + 5.9 cm. 

Attribute SAPL2 (n=47, rl1=0.492, r5=0.424) 


Attributes that have r> 0.1 r= 
Total live cover 0.111 
Latitude —0.108 
Longitude —0.109 
Rock cover (gravel+cobble+stones) —0.109 
litter and duff 0.102 
live plant bases 0.138 
moss on soil 0.323 
Betula glandulosa 0.113 
Carex aquatilis 0.320 
Carex bebbii 1357 
Calamagrostis canadensis 0.202 
Cardamine cordifolia 0.211 
Carex disperma 0.245 
Conioselinum scopulorum 0.271 
Mertensia ciliata 0.120 
Poa reflexa 0.151 
Psychrophila leptosepala 0.361 
Salix geyeriana 0.115 
Salix wolfii 0.176 


57. Salix wolfii (SAWO) Wolf willow, Wolf's willow. Named for 
Prof. Wolf, who first collected it; as far as I know, has nothing to do 
with wolves. A short willow, almost always less than 1.7 m tall 
(Goodrich 1992), often snow-covered much of the year (Hansen and 
others 1988). Browse preference is Moderate for elk and deer, Low for 
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all others in our area; moose sometimes heavily browse Wolf willow in 
Montana (Hansen and others 1988). Useful in revegetation and 
rehabilitation of depleted higher-elevation riparian areas (best as rooted 
cuttings) (Hansen and others 1988). All shrub willows are used in 
popular medicine (Moore 1979). Rated as “OBL” (Always found in 
wetlands) by Reed (1988). Wolf's willow is often found in sites 
qualifying as wetlands under the interagency, regulatory definition 
(Federal Interagency Committee for Wetland Delineation 1989), but 
Wolf’s willow can also be found in other sites that would not qualify as 
wetlands, either because of their earlier seral stages, or because of the 
lack of water in liquid form much of the year. Wolfs willow would be 
more accurately classified as “FACW” (Usually found in wetlands). 

In the UGB: Elevation from 8950 ft to 10700 ft, average 9899 + 107 
ft. Slope from 0.0% to 14.0%, average 2.8 +0.7%. Average aspect is 
143°, r = 0.242. Permeability is 0-12.4-35 + 2.5. Soil depth is 60-87.1- 
144 + 14.9 cm. Depth of mollic horizon(s) is 22-62.7-136 + 11.6 cm. 

Attribute SAWO (n=19, r1=0.698, r5=0.615) 


Attributes that have r> 0.1 r= 
Frequency 0.110 
Total live cover 0.169 
Depth of mollic horizon(s) 0.105 
moss on soil 0.258 
Betula glandulosa 0.252 
Carex aquatilis 0.347 
Carex bebbii 0.247 
Calamagrostis canadensis 0.212 
Fragaria virginiana 0.111 
Mertensia ciliata 0.107 
Salix planifolia 0.176 


58. Shepherdia canadensis (SHCA) russet buffaloberry. A shrub with 
opposite leaves and a brownish, “scurfy” texture that is caused by 
unique hairs, especially on the leaves (use 10x to 15x). In the UGB, 
buffaloberry is fair as browse for deer or elk. Rated as Moderate forage 
preference for deer, elk, or antelope; and Low for cattle, sheep, and 
horses (Dennis and Antonio 1980). Buffaloberry is moderately resistant 
to fire, but can be eliminated by a very hot fire (Noste and Bushey 
1987). Seed storage and growth methods are described in Vories (1981). 
An actinorhizal plant, able to form a root-symbiosis with bacteria of the 
genus Frankia, to fix atmospheric Nitrogen and incorporate it into plant 
tissues (Swenson 1996, Paschke 1997, Hurd and Schwintzer 1996). 
General description, phenology, and seed handling methods are in 
Thilenius and others (1974). Berries edible, raw, cooked, or dried (Kirk 
1970). Never found in wetlands (rated as “NI,” of unknown meaning, in 
Reed 1988). 

In the UGB: Elevation from 8650 ft to 10860 ft, average 9714 + 97 ft. 
Slope from 0.0% to 64.3%, average 27.3 + 2.8%. Average aspect is 
328°, r = 0.413. Permeability is 14-52.0-79 + 5.9. Soil depth is 33-67.6- 
175 + 8.3 cm. Depth of mollic horizon(s) is 0- 8.8-65 + 2.4 cm. 

Attribute SHCA (n=35, r1=0.501, r5=0.432) 


Attnbutes that have r> 0.1 r= 
Number of species —0.127 
Soil permeability 0.120 
Arctostaphylos uva-ursi 0.129 
Juniperus communis 0.173 
Paxistima myrsinites 0.148 
Pinus contorta 0.441 
Vaccinium cespitosum 0.160 
Vaccinium myrtillus ssp. oreophilum 0.324 


59. Swida sericea (SWSE) red-osier, redosier dogwood. Nutrient- 
rich, shaded sites, especially in riparian areas under blue spruce or 
cottonwood. Especially abundant in riparian sites subject to periodic 
seasonal flooding (Kittel and others 1994). Rated as Moderate forage 
preference for sheep and deer; and Low for cattle, horses, elk, and 
antelope (Dennis and Antonio 1980, as Cornus stolonifera). Red-osier is 
susceptible to fire-kill, but will survive all but the most severe fires; it 
sprouts from underground rhizomes (Hansen and others 1988). Cultivars 
have been developed for revegetation and streambank rehabilitation, and 
red-osier can be readily established along stream edges by direct seeding 
or transplanting nursery-grown plants (Hansen and others 1988, Lambert 
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and Darris 1989). The low seed germination under field or laboratory 
conditions has been a challenge to horticulturists (Acharya and others 
1991). Seed germination differs widely between different populations; a 
secondary factor is precipitation during the season of seed formation 
(Acharya 1991). Used by the Indians as a substitute for smoking 
tobacco, mostly the inner bark (Harrington and Matsumura 1967). 
Berries somewhat edible (Kirk 1970). General description, phenology, 
and seed storage and growth methods are described in Brinkman 
(1974c) and Vories (1981). Rated as “FACW” (Usually found in 
wetlands) by Reed (1988), red-osier is often found in well-drained 
riverine riparian areas that would not qualify as wetlands under the 
interagency, regulatory definition (Federal Interagency Committee for 
Wetland Delineation 1989). Better classified as “FACU” (Generally an 
upland, nonwetland species). 

In the older literature, this species is called Cornus stolonifera, and by 
others Swida stolonifera. In the UGB: Elevation from 7645 ft to 9180 ft, 
average 8615 + 99 ft. Slope from 1.2% to 36.4%, average 9.5 + 2.7%. 
Average aspect is 182°, r = 0.708. Permeability is 0-23.3-48 + 9.5. Soil 
depth is 48-69.9-80 + 28.5 cm. Depth of mollic horizon(s) is 6-16.9-50 + 
6.9 cm. 

Attribute SWSE (n=17, r1=0.724, r5=0.641) 

Attnbutes that have r> 0.1 r= 


Alnus incana ssp. tenuifolia 0.216 
Calamagrostis canadensis 0.105 
Distegia involucrata 0.126 
Equisetum arvense 0.188 
Maianthemum stellatum 0.146 
Picea pungens 0.117 
Populus angustifolia 0.128 
Rubus idaeus 0.173 


60. Symphoricarpos rotundifolius (SYRO) mountain snowberry. 
Mountain snowberry is very resistant to fire, and is a noted sprout 
increaser after fire, which limits the use of fire somewhat in serviceberry 
stands where snowberry is so common (Crane 1982). 

Mountain snowberry is generally unpalatable, but during a drought 
season will be browsed by elk, deer, or livestock - one indicator that 
things are not well on the range where that happens. Rated as High 
forage preference for sheep, elk, deer, and antelope; Moderate for cattle; 
and Low for horses (Dennis and Antonio 1980). Mountain snowberry 
responds to clipping by increasing its carbohydrate reserves, apparently 
to prepare for increased growth the next season, but there was a great 
deal of stem mortality the dormant season following clipping (George 
and McKell 1978ab, Willard and McKell 1978). Ellison recommends 
that “leaving one inch of the current twigs is a safe and practical degree 
of fall utilization” (Ellison 1960). Snowberry forms a symbiosis with a 
fungus (called an ectomycorrhiza), that benefits growth of the shrub by 
increasing the absorption of nutrients into the roots (Williams and Aldon 
1976). Seed storage and growth methods are described in Vories (1981). 
Used in revegetation; does much better when topsoil is provided or 
reapplied (Ferguson and Frischknecht). Sometimes cultivated as an 
ornamental shrub (Dayton and others 1937). Generally an upland, 
nonwetland species (Reed 1988, as S. oreophilus). 

In the older literature, sometimes included within the species 
Symphoricarpos oreophilus, a species characteristic of mountain ranges 
in the Pacific Northwest; S. rotundifolius is now considered to be the 
proper name for the Rocky Mountain species. In the UGB: Elevation 
from 7600 ft to 10670 ft, average 8935 + 28 ft. Slope from 0.0% to 
74.6%, average 22.5 +0.8%. Average aspect is 326°, r = 0.119. 
Permeability is 0-42.2-81 + 1.5. Soil depth is 13-67.6-285 + 2.8 cm. 
Depth of mollic horizon(s) is 0-32.1-170 + 1.8 cm. 

Attribute SYRO (n=336, r1=0.198, r5=0.168) 

Attributes that have r> 0.1 


T = 
Elevation —0.113 
Slope 0:125 
Aspect y-coordinate 0.179 
Total live cover 0.216 
Soil permeability 0.137 
Bare soil cover —0.113 
droppings elk 0.107 
litter and duff 0.149 


Amelanchier alnifolia 0.372 
Amelanchier utahensis 0.489 
Bromopsis canadensis 0.105 
Carex geophila 0.161 
Carex pensylvanica ssp. heliophila 0.189 
Carex pityophila 0.214 
Cercocarpus montanus 0.151 
Elymus elymoides 0.141 
Elymus trachycalus 0.113 
Eriogonum umbellatum 0.124 
Galium septentrionale 0.213 
Lupinus argenteus 0.204 
Lupinus sericeus 0.149 
Padus virginiana 0.263 
Poa fendleriana 0.224 
Pseudotsuga menziesii 0.101 
Quercus gambelii 0.193 
Rosa woodsii 0.109 
Stipa nelsonii 0.325 
Stipa viridula 0.190 


61. Tetradymia canescens (TECA2) gray horsebrush. One of a group 
of mat-forming subshrubs (“half shrubs”) that occur in dry, gravelly, 
windswept grasslands and low shrublands. Vigorous response to fire; 
usually >30 yr are required for it to decline to a low level after fire 
(Wright and others 1979). Incorrectly rated as Low forage preference for 
all herbivores by Dennis and Antonio (1980); I would rate it High for 
deer, Moderate for cattle, sheep, elk, and antelope; and Low for horses. 
Seed storage and growth methods are described in Vories (1981). Never 
found in wetlands (Reed 1988). 

In the UGB: Elevation from 7675 ft to 9720 ft, average 8746 + 47 ft. 
Slope from 3.0% to 111.1%, average 16.7 + 1.5%. Average aspect is 
255°, r = 0.389. Permeability is 4-41.3-76 + 2.8. Soil depth is 13-63.0- 
200 + 5.3 cm. Depth of mollic horizon(s) is 0-25.1-143 + 3.1 cm. 

Attribute TECA2 (n=95, r1=0.359, r5=0.307) 


Attributes that have r> 0.1 r= 
Frequency 0.188 
Total live cover —0.122 
Rock cover (gravel+cobbletstones) 0.106 
Bare soil cover 0.171 
bare soil 0.169 
cobble 10-25 cm 0.106 
gravel 0.2-10 cm 0.207 
large gravel 1-10 cm 0.108 
litter and duff —0.176 
Artemisia nova 0.128 
Chrysothamnus depressus 0.134 
Chrysothamnus viscidiflorus 0.233 
Pascopyrum smithii 0.360 
Phlox hoodii 0.179 
Stipa hymenoides 0.166 
Stipa pinetorum 0.211 


62. Vaccinium cespitosum (VACE) dwarf bilberry, dwarf blueberry. 
Rated as Moderate forage preference for sheep, elk, and deer, and Low 
for cattle, horses, and antelope (Dennis and Antonio 1980); “practically 
zero palatability’ (Dayton and others 1937). A popular wild fruit 
(Harrington and Matsumura 1967), but unfortunately the plants do not 
flower very much, the berries are small, and there is a lot of competition 
for the berries. Phenology and seed handling methods are in Crossley 
(1974). Rated as “FAC” (Equally likely to be found in wetlands and 
nonwetlands) by Reed (1988). I have never seen this species in a site 
that qualifies as a wetland under the interagency, regulatory definition 
(Federal Interagency Committee for Wetland Delineation 1989), so this 
species is better classified as “FACU” (Generally an upland, nonwetland 
species). 

In the UGB: Elevation from 9560 ft to 12320 ft, average 11078 + 186 
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ft. Slope from 1.7% to 46.6%, average 14.8 + 2.6%. Average aspect is 

261°, r = 0.426. Permeability is 28-47.9-65 + 24.0. Soil depth is 15- 

40.8-82 + 7.3 cm. Depth of mollic horizon(s) is 0- 5.2-17 + 1.5 cm. 
Attribute VACE (n=22, r1=0.663, r5=0.582) 


Attnbutes that have r> 0.1 r= 
Blepharoneuron tricholepis 0.402 
Pinus contorta 0.149 
Shepherdia canadensis 0.160 


63. Vaccinium myrtillus ssp. oreophilum (VAMY O) Rocky Mountain 
whortleberry, myrtle huckleberry (Moir 1993). Fruit can be a major food 
for blue grouse (Steele and others 1981), and herbivorous insect larvae 
that feed on the fruit can be used by blue grouse and other birds during 
breeding (Atlegrim and Sjéberg 1996). A popular wild fruit (Harrington 
and Matsumura 1967), but unfortunately the plants do not flower very 
much, the berries are small, and there is a lot of competition for the 
berries. Seeds germination and survival occurs on many different 
substrates, but seedling growth was favored on decaying wood (Eriksson 
and Fréborg 1996). Never found in wetlands (rated by Reed 1988 as 
“NI,” symbol of unknown meaning). 

In the UGB: Elevation from 9050 ft to 11620 ft, average 10336 + 104 
ft. Slope from 1.7% to 48.8%, average 21.8 + 2.5%. Average aspect is 
319°, r = 0.127. Permeability is 14-51.6-82 + 7.3. Soil depth is 31-75.6- 
275 + 12.2 cm. Depth of mollic horizon(s) is 0-13.6-65 + 3.0 cm. 

Attribute VAMYO (n=32, r1=0.577, r5=0.501) 


Attributes that have r>0.1 r= 
Number of species —0.114 
Soil permeability 0.103 
litter and duff 0.108 
moss on soil 0.156 
Abies bifolia 0.273 
Arnica cordifolia 0.151 
Linnaea borealis 0.322 
Paxistima myrsinites 0.144 
Pinus contorta 0.304 
Picea engelmannii 0.220 
Shepherdia canadensis 0.324 
Vaccinium scoparium 0.106 


64. Vaccinium scoparium (VASC) grouse whortleberry, broom 
huckleberry. The geographical distribution overlaps closely with that of 
Pinus contorta, which is absent from New Mexico; Vaccinium 
scoparium is rare in New Mexico. Like lodgepole pine, the distribution 
of grouse whortleberry is almost completely complementary with the 
distribution of ponderosa pine, both geographically and elevationally 
(Komarkova and others 1988). After fire, sprouts from shallow 
thizomes; moderately resistant to fire, usually survives low to moderate 
fire if duff is moist and not entirely consumed (Crane 1982). 

Rated as Moderate forage preference for sheep, elk, and deer; and 
Low for cattle, horses, and antelope (Dennis and Antonio 1980). Seeds 
germinate in the fall after a fire (Romme and others 1995). Susceptible 
to trampling by humans (Cole 1982). A popular wild fruit (Harrington 
and Matsumura 1967), but unfortunately the plants do not flower very 
much, the berries are small, and there is a lot of competition for the 
berries. I have never seen this species in a site that qualifies as a wetland 
under the interagency, regulatory definition (Federal Interagency 
Committee for Wetland Delineation 1989), so this species is better 
classified as “FACU” (Generally an upland, nonwetland species). 

In the UGB: Elevation from 9200 ft to 10880 ft, average 10253 + 318 
ft. Slope from 8.7% to 48.8%, average 26.3 + 6.0%. Average aspect is 
311°, r = 0.698. Permeability is 28-59.2-82 + 26.6. Soil depth is 35- 
61.3-88 + 26.1 cm. Depth of mollic horizon(s) is 3- 5.8- 8 + 2.4 cm. 

Attribute VASC (n=6, r1=0.927, r5=0.867) 

Attributes that have r> 0.1 r= 

Picea engelmannii 0.150 

Vaccinium myrtillus ssp. oreophilum 0.106 
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c. Graminoids (Grasses and Grasslike Plants) 


65. Blepharoneuron tricholepis (BLTR) pine dropseed. A common 
though rarely abundant perennial grass in open ponderosa pine or 
bristlecone pine stands (Judd 1962). 

“Very palatable when young, culms and seedheads only slightly 
grazed. Ordinarily not much forage is produced per plant” (Herzman and 
others 1967, also see Judd 1962). Rated as Moderate forage preference 
for cattle, sheep, horses, elk, and deer; and Low for antelope (Dennis 
and Antonio 1980). Never found in wetlands (Reed 1988). 

In the UGB: Elevation from 8840 ft to 11810 ft, average 10235 + 444 
ft. Slope from 3.5% to 37.9%, average 25.7 + 5.2%. Average aspect is 
198°, r = 0.605. Permeability is 48-54.0-60 + 54.0. Soil depth is 33- 
51.7-75 + 6.8 cm. Depth of mollic horizon(s) is 0-14.3-63 + 10.0 cm. 

Attribute BLTR (n=6, rl1=0.927, r5=0.867) 

Attributes that have r>0.1 r= 
cover grav+cobtston 0.115 
Vaccinium cespitosum 0.402 


66. Bromopsis canadensis (BRCA10) fringed brome. Rated as High 
forage preference for cattle, sheep, horses, and elk; and Moderate for 
deer and antelope (Dennis and Antonio 1980, as Bromus lanatipes). 
Generally an upland, nonwetland species (Reed 1988, as Bromus 
ciliatus). 

In the UGB: Elevation from 7530 ft to 11800 ft, average 9349 + 49 ft. 
Slope from 0.0% to 70.0%, average 20.6 + 1.1%. Average aspect is 3°, r 
= 0.122. Permeability is 0-40.4-81 + 1.8. Soil depth is 15-75.5-275 + 3.6 
cm. Depth of mollic horizon(s) is 0-37.0-145 + 2.3 cm. 

Attribute BRCA10 (n=196, rl1=0.256, r5=0.218) 

Attributes that have r>0.1 r= 


Total live cover 0.361 
Rock cover (gravel+cobble+stones) —0.146 
Bare soil cover 0.113 
bare soil —0.116 
litter and duff 0.176 
wood 1-3 in diam. 0.156 
Arnica cordifolia 0.230 
Carex geyeri 0.411 
Chamerion angustifolium 0.172 
Elymus glaucus 0.376 
Engeron eximius 0.119 
Erigeron speciosus 0.822 
Festuca thurberi 0.124 
Galium septentrionale 0.272 
Geranium richardsonii 0.317 
Heracleum sphondylium 0.168 
Lathyrus leucanthus 0.265 
Ligusticum porten 0.196 
Lupinus argenteus 0.104 
Mahonia repens 0.298 
Paxistima myrsinites 0.170 
Poa reflexa 0.295 
Populus tremuloides 0.408 
Rosa woodsii 0.301 
Stipa nelsonii 0.114 
Symphoricarpos rotundifolius 0.105 
Thalictrum fendleri 0.386 
Trifolium repens 0.118 
Vicia americana 0.362 


67. Bromopsis porteri (BRPOS) nodding brome. Rated as High forage 
preference for cattle, sheep, horses, and elk; and Moderate for deer and 
antelope (Dennis and Antonio 1980). Never found in wetlands (Reed 
1988). 

In the UGB: Elevation from 7840 ft to 11800 ft, average 9832 + 109 
ft. Slope from 0.0% to 57.7%, average 14.7 + 1.8%. Average aspect is 
146°, r = 0.221. Permeability is 0-30.2-56 + 4.2. Soil depth is 26-71.4- 
170 + 8.4 cm. Depth of mollic horizon(s) is 0-27.9-83 + 4.0 cm. 

Attribute BRPOS (n=56, rl1=0.457, r5=0.393) 


Ag 


Attributes that have r>0.1 r= 
Total live cover 0.130 
Achillea lanulosa 0.225 
Amelanchier utahensis 0.110 
Chamenrion angustifolium 0.103 
Festuca thurberi 0.206 
Fragaria virginiana 0.121 
Oreoxis alpina ssp. pulverulenta 0.121 
Potentilla pulcherrima 0.140 
Stipa lettermanii 0.117 
Stipa viridula 0.109 
Valeriana capitata 0.376 
Vicia americana 0.107 


68. Calamagrostis canadensis (CACA4) bluejoint reedgrass. A 
moisture-loving grass of cool to cold sites (Dayton and others 1937). 
Dominant in sites and microsites that have (slightly) better drainage than 
beaked sedge or water sedge; adapted to wide fluctuations in water table 
(ERO 1986). “Forage value varies from fair to good. It produces a large 
amount of forage. It is most palatable when young and growing but 
since it grows in wet habitats its use by livestock is often prohibited until 
late in the summer. Often a constituent of mountain-meadow hay” 
(Herzman and others 1967). Rated as High forage preference for elk; 
and Moderate for cattle, sheep, horses, deer, and antelope (Dennis and 
Antonio 1980). Continued heavy use on bluejoint results in permanently 
reduced vigor and reduced production (Hansen and others 1988); 
utilization guides given in Kinney and Clary (1994). Bluejoint 
reproduces both by seed and vegetatively by rhizomes (Dayton and 
others 1937), fires tend to result in dramatic increases in bluejoint 
(Hansen and others 1988). Rated as “OBL” (Always found in wetlands) 
by Reed (1988), this species occurs sometimes in wetlands, but more 
often in high-gradient, well-drained forest riparian areas that would not 
qualify as wetlands under the interagency, regulatory definition (Federal 
Interagency Committee for Wetland Delineation 1989). Better as “FAC” 
(Equally likely to be found in wetlands and nonwetlands). 

In the UGB: Elevation from 7530 ft to 12040 ft, average 9473 + 88 ft. 
Slope from 0.0% to 49.8%, average 5.9 +0.8%. Average aspect is 133°, r 
= 0.156. Permeability is 0-27.8-70 + 3.0. Soil depth is 31-83.0-203 + 7.7 
cm. Depth of mollic horizon(s) is 0-56.4-203 + 6.1 cm. 

Attribute CACA4 (n=100, r1=0.442, r5=0.380) 

Attributes that have r>0.1 = 
0.111 


Slope 

Total live cover 0.286 
Rock cover (gravelt+cobble+stones) 0.143 
Soil permeability —0.118 
Bare soil cover —0.102 
bare soil —0.104 
litter and duff 0.155 
moss on soil 0.284 
Alnus incana ssp. tenuifolia 0.147 
Carex aquatilis 0.154 
Carex bebbii 0.134 
Cardamine cordifolia 0.132 
Carex disperma 0.111 
Carex utniculata 0.180 
Chamerion angustifolium 0.219 
Conioselinum scopulorum 0.355 
Distegia involucrata 0.245 
Equisetum arvense 0.318 
Geranium richardsonii 0.147 
Heracleum sphondylium 0.274 
Koeleria macrantha —0.114 
Maianthemum stellatum 0.156 
Picea pungens 0.132 
Poa palustris 0.160 
Ribes inerme 0.165 
Rubus idaeus 0.103 


Salix bebbiana 0.182 
Salix drummondiana 0.272 
Salix geyeriana 0.181 
Salix lutea 0.180 
Salix lucida ssp. lasiandra 0.103 
Salix monticola 0.359 
Salix planifolia 0.202 
Salix wolfii 0.212 
Swida sericea 0.105 
Veronica americana 0.110 


69. Calamagrostis purpurascens (CAPU) purple pinegrass. Never 
found in wetlands (Reed 1988). 

In the UGB: Elevation from 9640 ft to 12740 ft, average 11804 + 199 
ft. Slope from 3.5% to 567.1%, average 47.6 + 32.6%. Average aspect is 
244°, r = 0.405. Permeability is 47-61.8-77 + 61.8. Soil depth is 10- 
31.1-57 + 5.2 cm. Depth of mollic horizon(s) is 0-19.3-41 + 4.2 cm. 

Attribute CAPU (n=17, r1=0.724, r5=0.641) 


Attributes that have r > 0.1 r= 
Eremogone fendleri 0.234 
Erigeron pinnatisectus 0.109 
Festuca brachyphylla ssp. coloradensis 0.234 
Helictotrichon mortonianum 0.218 
Poa glauca 0.317 


70. Carex (CAREX) sedge. As a general category, may be found in 
wetlands or not; in order to make a judgment as to wetland status of a 
particular Carex, it_must_be identified to species! Not rated in Reed 
(1988). 































































































Species Environment _ Leaf Leaf width Spikes 
beaked | Very wet, Ponded, Coolto | Densely Green, Very wide, | Separate mf, 
(CAUT) | cold, Opentomod.shade | Rhizom-| W-shaped very stiff | Green, beaked 
atous 
water |Very wet, Marshy, Cold, Open Densely Green, Wide, stiff | Separate m/f, 
(CAAQ) to mod. shade Rhizom- | W-shaped Green/black 
atous 
softleaved| Wet, Flow-through water 
(CADI6) table, Cool, Shaded 
Eggleston | Moist, Water table below Green, 
(CAEG) | surface, Cool to cold, Open | V-shaped | 
Bebb's Moist, Water table below Green, 
(CABE2) surface, Cool, Open V-shaped 
Kobresia- | Wet to moist but frozen most 
like of time-Alpine, Very cold, 
(CAEL3) Open-mod. protected 
“cliff | Wet but frozen most of time, 
(CASC12) Cold to very cold, Very 
protected-open to mod. shade | 
curly | Moist but frozen most of time, 
(CARU3) Cold, Mod. protected 
elk Moist, Flow-through water | Loosely | Dark green, | Mod. narrow, 
(CAGE2) | table, Warm to cold, Mod. to | Rhizom-| V-shaped, mod. stiff 
deep shade atous burned tips 
silvertop | Dry to mod. moist, Cool to | Loosely} Gray-green, | Narrow, long, 
(CAFO3) | cold, Mod. todeep shade | Rhizom- > flat lax 
atous 
pityophila | Dry, Warm to mod. cool, Mat 
(CAPI7) Shaded 
dryland Dry, Warm to mod. cool, Mat 
(CAGE) Shaded 
sun Dry, Warm, Open to partial | Sparse 
(CAPEH) shade mat to 
loosely 
rhizom. 
blunt Dry, Cool, Open Loosely + flat Mod. narrow} Single spike 
(CA0B4) rhizom- of m&f 
Pree atous 
needleleaf| Dry, Warm to Cool, Open | Loosely Rolled Narrow 2-3 close, 
(CASTES) rhizom- few-fiowered 
atous spikes, all 
maf 
threadleaf Dry, Warm, Open Sparse 
(CAFI) mat 
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In the UGB: Elevation from 7920 ft to 10920 ft, average 9039 + 79 ft. 
Slope from 1.0% to 63.4%, average 18.1 + 1.7%. Average aspect is 
275°, r = 0.114. Permeability is 0-39.9-74 + 3.5. Soil depth is 13-59.3- 
190 + 6.2 cm. Depth of mollic horizon(s) is 0-37.9-137 + 4.8 cm. 

Attribute CAREX (n=75, r1=0.401, r5=0.343) 

Attributes that have r > 0.1 


a — 
Number of species 0.100 
Depth of mollic horizon(s) 0.102 
live plant bases 0.165 
Chrysothamnus viscidiflorus 0.142 
Phlox multiflora 0.146 
Salix drummondiana 0.101 
Valeriana capitata OTL 


71. Carex aquatilis (CAAQ) water sedge, aquatic sedge. One of the 
two wettest-site sedges in UGB, the other being beaked sedge (Carex 
utriculata). Water sedge occupies saturated sites similar to beaked 
sedge, but water sedge is at higher elevations (colder sites) with a broad 
zone of overlap. A great bank stabilizer and soil binder (Hansen and 
others 1988). Rated as High forage preference for cattle, horses, and elk 
(also see Youngblood and others 1985, Kovalchik 1987, Padgett and 
others 1989); Moderate for sheep and deer, and Low for antelope 
(Dennis and Antonio 1980), but the swampy sites in which it grows tend 
to restrict grazing use (Hermann 1970). Utilization guides given in 
Kinney and Clary (1994). Waterfowl consume the seeds (Hansen and 
others 1988). Water sedge is well adapted for survival in a high water- 
table, wet environment (ERO 1986) where soil pores are filled with 
water, in that the sedge has hollow stems and zrenchyma, allowing 
better oxygen diffusion to the roots (Greene and Kauffman 1989). These 
sedges are also adapted to low redox potentials and have a thickened 
epidermis, which decrease transpirational water loss and decrease the 
uptake of reduced soil toxins in the soil water (Greene and Kaufmann 
1989). Always found in wetlands (Reed 1988), an accurate assessment 
of this species. 

In the UGB: Elevation from 8160 ft to 12040 ft, average 9964 + 87 ft. 
Slope from 0.0% to 14.0%, average 2.2 0.3%. Average aspect is 71°, r 
= 0.319. Permeability is 0-22.8-70 + 3.1. Soil depth is 15-82.0-203 + 9.3 
cm. Depth of mollic horizon(s) is 0-57.2-203 + 8.0 cm. 

Attribute CAAQ (n=60, r1=0.413, r5=0.354) 


Attributes that have r> 0.1 r= 
Elevation —0.121 
Slope —0.135 
Number of species —0.188 
Depth of mollic horizon(s) 0.139 
Latitude —0.247 
Longitude —0.248 
Rock cover (gravel+cobble+stones) —0.146 
litter and duff 0.119 
live plant bases 0.102 
moss on soil 0.247 
water open 0.132 
Betula glandulosa 0.160 
Calamagrostis canadensis 0.154 
Carex egglestonii 0.215 
Carex utriculata 0.216 
Conioselinum scopulorum 0.123 
Koelena macrantha —0.105 
Phleum commutatum 0.188 
Psychrophila leptosepala 0.302 
Salix geyeriana 0.102 
Salix glauca 0.196 
Salix monticola 0.155 
Salix planifolia 0.320 
Salix wolfii 0.347 


72. Carex bebbii (CABE2) Bebb's sedge. Rated as “OBL” (Always 
found in wetlands) by Reed (1988). Bebb’s sedge often occurs in sites 
that qualify as wetlands under the interagency, regulatory definition 
(Federal Interagency Committee for Wetland Delineation 1989), but it 
can also be found in earlier seral sites that do not now qualify as 
wetlands. More accurately rated as “FAC” (Equally likely to be found in 
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wetlands and nonwetlands). 

In the UGB: Elevation from 7570 ft to 11040 ft, average 9535 + 190 
ft. Slope from 0.0% to 9.0%, average 2.6 +0.6%. Average aspect is 
227°, r = 0.116. Permeability is 0-27.9-70 + 8.5. Soil depth is 62-92.7- 
155 + 24.7 cm. Depth of mollic horizon(s) is 11-69.9-145 + 19.7 cm. 

Attribute CABE2 (n=14, r1=0.768, r5=0.686) 


Attributes that have r> 0.1 r= 
moss on soil 0.296 
Betula glandulosa 0.213 
Calamagrostis canadensis 0.134 
Salix brachycarpa 0.124 
Salix geyeriana 0.119 
Salix lutea 0.219 
Salix planifolia 0.157 
Salix wolfii 0.247 
Veronica americana 0.108 


73. Carex disperma (CADI6) soft leaved sedge. Usually found in 
wetlands (Reed 1988), probably an accurate assessment. 

In the UGB: Elevation from 8720 ft to 11040 ft, average 9468 + 189 
ft. Slope from 1.3% to 62.4%, average 16.6 + 4.9%. Average aspect is 
11°, r= 0.163. Permeability is 1-31.0-71 + 7.2. Soil depth is 51-73.3-93 
+ 9.7 cm. Depth of mollic horizon(s) is 25-50.6-83 + 8.4 cm. 

Attribute CADI6 (n=14, r1=0.768, r5=0.686) 

Attributes that have r>0.1 r= 


Total live cover 0.123 
moss on soil 0.217 
Calamagrostis canadensis 0.111 
Conioselinum scopulorum 0.331 
Mertensia ciliata 0.152 
Psychrophila leptosepala 0.144 
Salix boothii 0.469 
Salix planifolia 0.245 


74. Carex egglestonii (CAEG) Eggleston sedge. “Moderately 
palatable to horses and cattle” (Lewis 1958, Hermann 1970). Not rated 
as to wetland status by Reed (1988), surely an omission. Eggleston 
sedge is sometimes found in wetlands, but sometimes found in earlier 
seral sites that do not now qualify as wetlands under the interagency, 
regulatory definition (Federal Interagency Committee for Wetland 
Delineation 1989). Should be rated as “FAC” (Equally likely to be 
found in wetlands and nonwetlands). 

In the UGB: Elevation from 8360 ft to 11700 ft, average 9787 + 237 
ft. Slope from 0.0% to 15.0%, average 4.1 +0.8%. Average aspect is 
39°, r = 0.466. Permeability is 1-20.4-56 + 4.9. Soil depth is 33-84.3- 
163 + 14.1 cm. Depth of mollic horizon(s) is 11-60.6-163 + 13.5 cm. 

Attribute CAEG (n=17, r1=0.724, r5=0.641) 


Attnbutes that have r>0.1 r= 
moss on soil 0.103 
Achillea lanulosa 0.156 
Carex aquatilis 0.215 
Critesion brachyantherum 0.358 
Elytrigia repens 0.143 
Potentilla pulcherrima 0.165 
Salix drummondiana 0.111 


Taraxacum officinale 0.181 

75. Carex elynoides (CAEL3) Kobresia-like sedge. “Fair to good for 
livestock, especially sheep” (Hermann 1970). Never found in wetlands 
(Reed 1988), an accurate assessment. Note that this species is often 
found in Alpine sites that have quite a bit of water, but very rarely is it in 
liquid form. 

In the UGB: Elevation from 11460 ft to 12780 ft, average 12211 + 69 
ft. Slope from 3.5% to 46.6%, average 14.5 + 2.5%. Average aspect is 
240°, r = 0.330. Permeability is 60-60.5-60 + 18.3. Soil depth is 10- 
27.9-56 + 3.0 cm. Depth of mollic horizon(s) is 0- 9.1-38 + 2.5 cm. 

Attribute CAEL3 (n=23, r1=0.652, r5=0.572) 


Attributes that have r> 0.1 r= 
Elevation 0.145 
mosses + lichens on soil 0.106 
Eremogone fendleri 0.110 
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Mertensia lanceolata 0.172 
Poa glauca 0.302 
Selaginella densa 0.315 


76. Carex filifolia (CAFI) threadleaf sedge. A dryland sedge of 
sagebrush stands, not very common in the UGB (needleleaf sedge is 
much more common). Resistant to grazing, drought-tolerant, resistant to 
trampling, resistant to wind erosion (Dayton and others 1937). 
Palatability high for cattle, preferred over many grasses (Lewis 1958). 
Rated as High forage preference for sheep, horses, and elk; moderate for 
cattle, deer, and antelope (Hermann 1970, Dennis and Antonio 1980). 
Never found in wetlands (Reed 1988), an accurate assessment. 

In the UGB: Elevation from 8210 ft to 9510 ft, average 8955 + 63 ft. 
Slope from 1.0% to 35.0%, average 14.9 + 2.3%. Average aspect is 
324°, r = 0.588. Permeability is 15-32.4-58 + 8.6. Soil depth is 26-55.2- 
91+ 14.5 cm. Depth of mollic horizon(s) is 10-27.3-44 + 7.3 cm. 

Attribute CAFI (n=22, r1=0.663, r5=0.582) 


Attributes that have r>0.1 r= 
Aspect y-coordinate 0.110 
droppings elk 0.133 
Antennaria rosea 0.271 
Danthonia parryi 0.126 
Engeron eatonii 0.101 
Festuca saximontana 0.116 
Koeleria macrantha 0.132 
Poa secunda 0.304 


77. Carex foenea (CAFO3) silvertop sedge. An enormous range of 
elevations and different sites, from below Foothills to Alpine. Seems 
always to be in shaded, moist microsites, though. “Where found in 
sufficient quantities ... it furnishes fair forage for cattle and horses” 
(Hermann 1970). Rated as “NI” (a symbol of unknown meaning) by 
Reed (1988), silvertop sedge is probably correctly rated as “FACU” 
(Generally an upland, nonwetland species). 

In vegetative state, confused with Poa pratensis’ narrow, floppy, 
shade form. Carex foenea is definitely a sedge that looks a lot like a 
grass without a head. 

In the UGB: Elevation from 7610 ft to 12160 ft, average 9675 + 127 
ft. Slope from 1.1% to 49.8%, average 16.7 + 1.4%. Average aspect is 
144°, r = 0.179. Permeability is 0-29.9-70 + 2.8. Soil depth is 10-63.5- 
182 + 4.1 cm. Depth of mollic horizon(s) is 0-29.9-160 + 3.2 cm. 

Attribute CAFO3 (n=92, r1=0.365, r5=0.312) 


Attributes that have r>0.1 r= 
Total live cover 0.146 
Achillea lanulosa 0.136 
Galium septentrionale 0.170 
Geranium richardsonii 0.118 
Juncus ater 0.122 
Maianthemum stellatum 0.103 
Populus angustifolia 0.230 
Poa palustris 0.149 
Quercus gambelti 0.127 
Salix bebbiana 0.109 


Taraxacum officinale 0.143 
78. Carex geophila (CAGE) dryland sedge. Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 8100 ft to 10640 ft, average 9077 + 123 
ft. Slope from 1.7% to 100.0%, average 26.2 + 3.8%. Average aspect is 
97°, r = 0.234. Permeability is 9-38.7-74 + 11.2. Soil depth is 28-53.5- 
74 + 15.4 cm. Depth of mollic horizon(s) is 4-22.1-50 + 6.4 cm. 

Attribute CAGE (n=31, r1=0.584, r5=0.508) 


Attributes that have r>0.1 r= 
Amelanchier utahensis 0.271 
Symphoricarpos rotundifolius 0.161 


79. Carex geyeri (CAGE2) elk sedge. A dryland sedge, almost 
always in cool to cold sites in deep shade, does not do well in full sun. 
Resistant to grazing, very drought-resistant (Dayton and others 1937). 
After fire, sprouts from underground rhizomes; often increases after fire, 
and may invade bumed forest sites (Crane 1982). 


Rated as High forage preference for elk; Moderate for cattle, sheep, 
and deer, and Low for antelope (Dennis and Antonio 1980). The foliage 
is not very palatable (tough and fibrous), so it is often only lightly 
grazed when other plants are succulent, but it remains green in the fall 
and is then grazed by cattle; it is an important winter food for elk (Lewis 
1958, Hermann 1970). Elk sedge rarely occurs in open rangelands, being 
confined to forests where the shade is denser, hence where cattle go less 
frequently. Elk sedge is also important in some places for binding the 
soil and protecting it against erosion (Hermann 1970). Never found in 
wetlands (unlisted in Reed 1988). 

Easily recognized by its habitat in deep shade, rhizomatous habit, 
dark green folded leaves with a burnt tip (from overwintering), and 
“flagged” inflorescence. 

In the UGB: Elevation from 7960 ft to 11540 ft, average 9585 + 41 ft. 
Slope from 0.0% to 567.1%, average 24.8 + 2.8%. Average aspect is 
41°, r= 0.070. Permeability is 3-43.7-83 + 2.9. Soil depth is 8-67.7-275 
+ 4.3 cm. Depth of mollic horizon(s) is 0-24.1-88 + 1.8 cm. 

Attribute CAGE2 (n=227, r1=0.241, r5=0.204) 

Attributes that have r> 0.1 r= 
Total live cover 0.428 


Rock cover (gravelt+cobble+stones) —0.191 
Soil permeability 0.153 
Bare soil cover —0.205 
large gravel 1-10 cm 0.117 
litter and duff 0.287 
small gravel < 1 cm —0.135 
wood > | in diam. 0.111 
wood 1-3 in diam. 0.198 
Amelanchier alnifolia 0.172 
Arnica cordifolia 0.254 
Artemisia tridentata —0.116 
Arctostaphylos uva-ursi 0.177 
Bromopsis canadensis 0.411 
Chamerion angustifolium 0.146 
Elymus glaucus 0.289 
Erigeron eximius 0.196 
Festuca anzonica —0.102 
Fragaria virginiana 0.180 
Galium septentrionale 0.226 
Geranium richardsonii 0.157 
Koeleria macrantha 0.115 
Lathyrus leucanthus 0.553 
Ligusticum porteri 0.139 
Mahonia repens 0.369 
Oreochrysum parryi 0.122 
Paxistima myrsinites 0.266 
Pinus contorta 0.182 
Populus tremuloides 0.562 
Pseudotsuga menziesii 0.188 
Quercus gambelii 0.169 
Rosa woodsii 0.354 
Thalictrum fendleri 0.406 
Vicia americana 0.267 


80. Carex obtusata (CAOB4) blunt sedge. “Appears to persist and 
even increase under heavy grazing use” (Lewis 1958). Blunt sedge is 
fairly common in Subalpine and upper Montane sagebrush sites. It 
seems to replace threadleaf sedge (CASTE3) as sites get colder at higher 
elevations. Apparently palatable for cattle and horses, but it cannot be 
considered an important forage plant because it produces so little forage 
(Hermann 1970). Never found in wetlands (unlisted in Reed 1988). 

Sometime confused with needleleaf sedge (Carex stenophylla ssp. 
eleocharis), but needleleaf sedge has more than one spike, whereas blunt 
sedge has only one spike. 

In the UGB: Elevation from 8320 ft to 10800 ft, average 9620 + 65 ft. 
Slope from 0.0% to 47.8%, average 16.7 + 1.4%. Average aspect is 
111°, r = 0.118. Permeability is 7-41.0-74 + 2.0. Soil depth is 28-73.9- 
182 + 3.7 cm. Depth of mollic horizon(s) is 0-29.4-143 + 2.7 cm. 

Attribute CAOB4 (n=72, r1=0.408, r5=0.350) 

Attnbutes that have r> 0.1 


ie = 
Frequency 0.138 
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Soil depth 0.129 
Soil permeability 0.130 
Antennaria rosea 0.179 
Artemisia cana 0.132 
Artemisia tridentata ssp. vaseyana 0.210 
Castilleja lineariifolia 0.150 
Danthonia parryi 0.110 
Eremogone fendleri 0.116 
Eniogonum subalpinum 0.140 
Erigeron subtrinervis 0.101 
Festuca arizonica 0.143 
Festuca idahoensis 0.141 
Festuca saximontana 0.228 
Koelena macrantha 0.175 
Lupinus argenteus 0.105 
Oreoxis alpina ssp. pulverulenta 0.152 
Potentilla hippiana 0.142 


81. Carex pensylvanica ssp. heliophila (CAPEH) sun sedge. Rated as 
High forage preference for cattle, horses, and elk, Moderate for sheep, 
deer, and antelope (Dennis and Antonio 1980). “Rated as 50- to 80- 
percent palatable to all types of stock, and as especially important at the 
beginning of the grazing season and after summer rains” (Hermann 
1970). Never found in wetlands (unlisted in Reed 1988). 

Often called Carex heliophila in the older literature. 

In the UGB: Elevation from 7990 ft to 10080 ft, average 9029 + 171 
ft. Slope from 8.0% to 64.3%, average 32.3 + 4.4%. Average aspect is 
114°, r = 0.353. Permeability is 25-42.6-81 + 7.3. Soil depth is 28-63.3- 
106 + 9.5 cm. Depth of mollic horizon(s) is 8-30.6-60 + 6.6 cm. 

Attribute CAPEH (n=14, r1=0.768, r5=0.686) 


Attributes that have r> 0.1 r= 
Amelanchier utahensis 0.159 
Eriogonum subalpinum 0.117 
Eriogonum umbellatum 0.143 
Purshia tridentata 0.113 
Stipa nelsonii 0.276 
Symphoricarpos rotundifolius 0.189 


82. Carex pityophila (CAPI7) pityophila sedge. “Moderately 
palatable to deer, sheep, and cattle” (Hermann 1970). Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 7990 ft to 10390 ft, average 8911 + 50 ft 
Slope from 2.0% to 111.1%, average 27.5 + 1.8%. Average aspect is 
219°, r = 0.016. Permeability is 12-50.1-79 + 1.8. Soil depth is 8-62.7- 
200 + 3.8 cm. Depth of mollic horizon(s) is 0-24.4-66 + 1.7 cm. 

Attribute CAPI7 (n=98, r1=0.354, r5=0.303) 


Attributes that have r>0.1 r= 
Soil permeability 0.161 
droppings elk 0.208 
Amelanchier utahensis 0.398 
Artemisia tridentata 0.169 
Cercocarpus montanus 0.370 
Elymus elymoides 0.158 
Lupinus sericeus 0.135 
Poa fendleriana 0.252 
Purshia tridentata 0.207 
Stipa pinetorum 0.145 
Stipa viridula 0.204 
Symphoricarpos rotundifolius 0.214 


83. Carex rupestris (CARU3) curly sedge. “Reported to be moderate 
to low in palatability’ (Hermann 1970). Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 11960 ft to 12700 ft, average 12399 + 41 
ft. Slope from 1.7% to 46.6%, average 10.2 + 2.8%. Average aspect is 
270°, r = 0.336. Soil depth is 13-23.5-48 + 2.7 cm. Depth of mollic 
horizon(s) is 0-10.9-41 + 3.3 cm. 

Attnbute CARU3 (n=15, r1=0.752, r5=0.670) 


Attributes that have r> 0.1 r= 
Helictotrichon mortonianum 0.198 
Poa glauca 0.184 
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Selaginella densa 0.162 

84. Carex scopulorum (CASC12) “cliff? sedge, Holm’s Rocky 
Mountain sedge (Mohlenbrock and others 1992). The Latin name 
scopulorum (“of rocks”) and the common name “cliff sedge” are 
misleading in the extreme, since this species is found in wet to 
moderately-wet sites in the high subalpine and lower alpine. “Of 
medium palatability to cattle, sheep, and goats” (Hermann 1970). 
Usually found in wetlands (Reed 1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 10040 ft to 12885 ft, average 12090 + 
213 ft. Slope from 3.5% to 32.5%, average 7.7 + 1.6%. Average aspect 
is 287°, r = 0.601. Permeability is 56-55.6-56 + 17.4. Soil depth is 10- 
27.1-64 + 3.9 cm. Depth of mollic horizon(s) is 0- 4.9-26 + 1.9 cm. 

Attribute CASC12 (n=18, rl1=0.710, r5=0.628) 


Attributes that have r> 0.1 r= 
mosses + lichens on soil 0.356 
water open 0.126 
Betula glandulosa 0.245 
Psychrophila leptosepala 0.138 


85. Carex stenophylla ssp. eleocharis (CASTE3) needleleaf sedge. 
Moderate palatability, but does not produce much forage (Lewis 1958). 
“Reported to be from low to fair or sometimes good locally ... It is very 
resistant to grazing and for that reason is especially valued in overgrazed 
areas” (Hermann 1970). Never found in wetlands (unlisted in Reed 
1988). 

A rhizomatous species, with short, narrow leaves, of dry sites, 
especially sagebrush sites. Sometime confused with blunt sedge (Carex 
obtusata), but needleleaf sedge has more than one spike, whereas blunt 
sedge has only one spike. 

In the UGB: Elevation from 7680 ft to 10530 ft, average 8885 + 62 ft. 
Slope from 0.0% to 48.8%, average 14.6 + 1.2%. Average aspect is 
278°, r = 0.276. Permeability is 2-36.0-64 + 1.8. Soil depth is 25-72.5- 
285 + 4.9 cm. Depth of mollic horizon(s) is 0-24.6-160 + 2.9 cm. 

Attribute CASTE3 (n=80, r1=0.368, r5=0.315) 

Attnbutes that have r>0.1 r= 


cobble 10-25 cm 0.150 
large gravel 1-10 cm 0.105 
lichen on soil 0.143 
Artemisia tridentata 0.122 
Artemisia tridentata ssp. vaseyana 0.125 
Festuca idahoensis 0.103 
Koelena macrantha 0.149 
Muhlenbergia filiculmis 0.236 
Muhlenbergia filiformis 0.162 
Stipa comata 0.195 


86. Carex utriculata (CAUT) beaked sedge. One of the two wettest- 
site sedges in UGB, the other being water sedge (Carex aquatilis). A 
great bank stabilizer and soil binder (Hansen and others 1988). Water 
sedge occupies saturated sites similar to beaked sedge, but beaked sedge 
is at lower elevations (slightly warmer sites) with a broad zone of 
overlap. Beaked sedge is rated by Hermann (1970) as “low in 
palatability and of little value late in the season when the leaves become 
tough, except to elk, but often furnishing good forage in the spring.” In 
UGB, beaked sedge is preferred and often grazed by elk, cattle, and 
deer; when they can access the site (often saturated), animals will often 
eat it to the ground, especially in early season when the shoots are young 
and tender (Hansen and others 1988). Utilization guides given in Kinney 
and Clary (1994). Beaked sedge is well adapted for survival in a wet, 
inundated environment where soil pores are filled with water, in that the 
sedge has hollow stems and ezrenchyma, allowing better oxygen 
diffusion to the roots (ERO 1986, Greene and Kauffman 1989). These 
sedges are also adapted to low redox potentials and have a thickened 
epidermis, which decrease transpirational water loss and decrease the 
uptake of reduced soil toxins in the soil water (Greene and Kaufmann 
1989). Beaked sedge-dominated microsites occur associated with water 
sedge, and also in old beaver ponds in tall-willow sites (Kittel and 
Lederer 1993). Individual shoots of beaked sedge live for about two 
years (Bernard and Gorham 1978). Dominance of a site by beaked sedge 
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results in trapping of sediment and accumulation of organic material, 
elevating the site (ERO 1986). Beaked sedge is very useful in 
revegetation of depleted riparian areas. Always found in wetlands (Reed 
1988). 

Sometimes called Carex rostrata, an old-world name; the use of the 
name Carex utriculata indicates that botanists feel that this is separate 
from the Eurasian species. Pictured in Mohlenbrock and others (1992, as 
Carex rostrata). 

In the UGB: Elevation from 8040 ft to 11000 ft, average 9286 + 98 ft. 
Slope from 0.0% to 31.0%, average 2.9 40.6%. Average aspect is 12°, r 
= 0.108. Permeability is 0-22.8-70 + 3.4. Soil depth is 33-95.5-203 + 
13.3 cm. Depth of mollic horizon(s) is 11-69.0-203 + 11.1 cm. 

Attribute CAUT (n=47, r1=0.492, r5=0.424) 


Attributes that have r>0.1 r= 
Elevation 0.131 
Slope —0.105 
Depth of mollic horizon(s) 0.183 
Latitude 0.162 
Longitude 0.162 
Rock cover (gravel+cobblet+stones) —0.110 
Soil permeability —-0.117 
water open 0.274 
Carex aquatilis 0.216 
Calamagrostis canadensis 0.180 
Conioselinum scopulorum 0.117 
Critesion brachyantherum 0.238 
Potentilla pulchermma 0.111 
Psychrophila leptosepala 0.139 
Salix bebbiana 0.159 
Salix boothii 0.105 
Salix drummondiana 0.155 
Salix geyeriana 0.281 
Salix monticola 0.318 


87. Chondrosum gracile (CHGR15) blue grama. The state grass of 
Colorado. Blue grama is a shallow-rooted plant: the majority (75%) of 
its roots occur within 5 cm of the root crown and in the upper 10 cm of 
the soil (Coffin and Lauenroth 1991). Blue grama is a fast-growing 
summer species, which matures in 60-70 da after the summer rains 
(Judd 1962). So blue grama is adapted to sites where most of the 
moisture during the growing season is in the upper 15-20 cm (6-8 in) of 
the soil, because of slow percolation (Dayton and others 1937). Blue 
grama is a poor soil-binder (Judd 1962). The height of the stems and the 
number of seedheads produced depend on seasonal moisture (Hanson 
1929). After fire, sprouts from short rhizomes; for a few years after fire, 
frequency increases but production decreases (Crane 1982). 

Resistant to close grazing and trampling (Hanson 1929), yet tends to 
increase under heavy grazing (Judd 1962). Rated as High forage 
preference for cattle, sheep, and horses; and Moderate for elk, deer, and 
antelope (Dennis and Antonio 1980); highly palatable and nutritious for 
livestock (Hanson 1929). Light to moderate grazing may stimulate 
production of blue grama in sagebrush stands (Daddy and others 1988). 
Blue grama is normally somewhat drought-resistant (Dayton and others 
1937), but continued drought affects blue grama plants in that they 
produce much less, with shorter curlier leaves; this effect is accentuated 
greatly by heavy grazing (Hanson 1929, Pieper and Donart 1975). “On 
ranges suitable for fall and winter grazing, it yields the greatest returns if 
it is grazed lightly during the period of rapid growth and is allowed to 
mature a crop of seed” (Judd 1962). 

Blue grama forms a symbiosis with a fungus (called an 
ectomycorrhiza), that benefits growth of the grama plants by increasing 
the absorption of nutrients into the roots (Allen and Allen 1984). 
General description, seed handling, and planting methods in Wasser and 
Shoemaker (1982, as Bouteloua gracilis). Germination requirements in 
Sabo and others (1979). Never found in wetlands (unlisted in Reed 
1988). 

In the older literature, called Bouteloua gracilis. In the UGB: 
Elevation from 7680 ft to 9440 ft, average 8632 + 50 ft. Slope from 
0.0% to 100.0%, average 18.9 + 1.7%. Average aspect is 225°, r = 
0.468. Permeability is 9-45.0-76 + 2.3. Soil depth is 13-61.3-200 + 5.0 
cm. Depth of mollic horizon(s) is 0-19.8-143 + 2.8 cm. 


Attribute CHGR15 (n=87, r1=0.374, r5=0.320) 


Attributes that have r>0.1 r= 
Frequency 0.168 
Total live cover -0.115 
Rock cover (gravel+cobble+stones) 0.147 
cobble 10-25 cm 0.124 
large gravel 1-10 cm 0.173 
lichen on soil 0.348 
litter and duff —0.172 
small gravel < 1 cm 0.186 
Artemisia frigida 0.175 
Artemisia nova 0.125 
Artemisia tridentata ssp. wyomingensis 0.135 
Elymus elymoides 0.211 
Juniperus scopulorum 0.113 
Krascheninnikovia lanata 0.281 
Pascopyrum smithii 0.284 
Phlox hoodii 0.317 
Stipa comata 0.240 
Stipa hymenoides 0.117 


88. Critesion brachyantherum (CRBR12) little barley, meadow 
barley (Dayton and others 1937, as Hordeum nodosum). An increaser in 
bottomlands and depleted riparian areas and other poorly drained areas; 
sometimes used in hay (Dayton and others 1937). Rated as Low forage 
preference for all herbivores (Dennis and Antonio 1980, as Hordeum 
pusillum). “Before the heads are produced, meadow barley is good 
forage for all classes of livestock ... grazed for only a relatively short 
time” (Dayton and others 1937). A native species, considered to be a 
“weed” by Reed and Hughes (1970), but they don’t say why. Rated as 
FACW (“usually found in wetlands”) by Reed (1988); in UGB this 
species is a noted increaser with declining condition of wetland sites. It 
is only found in sites that have the potential of being wetlands, however, 
but rarely in sites that currently qualify as wetlands under the 
interagency, regulatory definition Federal Interagency Committee for 
Wetland Delineation 1989). I would rate Critesion brachyantherum is 
FAC (“Equally likely to be found in wetlands and nonwetlands”) by 
Reed’s (1988) system. 

Called Hordeum pusillum or H. brachyantherum in the older 
literature. Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 8350 ft to 10160 ft, average 9047 + 100 
ft. Slope from 1.2% to 12.0%, average 4.0 +0.4%. Average aspect is 
260°, r = 0.189. Permeability is 0-21.4-50 + 4.9. Soil depth is 51-108.2- 
203 + 23.8 cm. Depth of mollic horizon(s) is 30-93.0-203 + 21.3 cm. 

Attribute CRBR12 (n=26, r1=0.624, r5=0.545) 


Attributes that have r>0.1 r= 
Total live cover 0.142 
Depth of mollic horizon(s) 0.192 
droppings cattle 0.216 
Achillea lanulosa 0.110 
Carex egglestonii 0.358 
Carex utriculata 0.238 
Juncus ater 0.194 
Poa palustris 0.183 
Poa pratensis 0.212 
Ribes inerme 0.148 
Salix bebbiana 0.237 
Salix boothii 0.163 
Salix geyeriana 0.235 
Taraxacum officinale 0.197 


89. Danthonia intermedia (DAIN) timber oatgrass. A shallow-rooted 
tufted grass that sometimes grows in small mats (Dayton and others 
1937). 

“Apparently it stands grazing well” (Judd 1962). Rated from fair to 
very good by Judd (1962) and Herzman and others (1967), and rated as 
High forage preference for cattle, sheep, horses, elk, and deer, and 
Moderate for antelope (Dayton and others 1937, Dennis and Antonio 
1980). “Plants are grazed by both deer and elk during the early spring 
months” (Judd 1962). However, there are so few stands of it in our area 
that it contributes very little to animal diets. Generally an upland, 
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nonwetland species (Reed 1988). 

In the UGB: Elevation from 8950 ft to 12000 ft, average 10360 + 187 
ft. Slope from 0.0% to 25.0%, average 5.0 + 1.0%. Average aspect is 
70°, r = 0.235. Permeability is 5-31.2-51 + 12.7. Soil depth is 20-56.8- 
144 + 14.3 cm. Depth of mollic horizon(s) is 0-20.1-70 + 6.1 cm. 

Attribute DAIN (n=24, r1=0.642, r5=0.562) 


Attributes that have r > 0.1 r= 
- none - 


90. Danthonia parryi (DAPA2) Parry oatgrass, Parry danthonia 
(Doran and others 1958). Tends to prefer shallow sites (Willms 1991), 
or where there is a shallow usable soil layer at the top of an otherwise 
unusable soil. Parry oatgrass is the most palatable native grass in the 
Basin (see DeVelice and others 1986), and the strongest decreaser with 
grazing use, in spite of Dennis and Antonio’s (1980) rating of 
“Moderate” for all herbivores. Parry oatgrass has apparently decreased 
markedly in area, especially from settlement to World War II; it was 
already “of scattered occurrence” by the mid-1930s (Dayton and others 
1937), but it has started showing up more abundantly following 
reductions in grazing intensity beginning in the 1950s. Parry oatgrass is 
more resistant to grazing than fescues, but long-term forage production 
is reduced by long-term grazing (Willms 1991). Never found in 
wetlands (unlisted in Reed 1988). 

Parry oatgrass is the most palatable climax grass in the basin. It is 
apparently properly termed a climax grass, because it is capable of out- 
competing all other grasses, and many shrubs as well. I have seen it 
successfully out-competing Thurber fescue, a much taller and deeper- 
rooted grass — or even big sagebrush! 

Parry oatgrass retains control of a site through its extremely tight soil- 
binding ability. Parry oatgrass forms large mats, within which the root 
crowns and old leaf bases form vertical cylinders several inches high. 
The topmost layers of soil are held tightly between these cylinders, 
reinforced by the fine roots themselves. Parry oatgrass can flourish in 
shallow soils as well as deep ones. In the Gunnison Basin, Parry 
oatgrass is usually found in moderate to deep rainshadows, where 
seasonal rainfall is restricted by high mountains to the windward (west). 

Parry oatgrass is highly palatable to all kinds of livestock, and to deer 
and elk as well. Parry oatgrass, however, often grows above the critical 
winter ranges for these animals. 

In the UGB: Elevation from 8160 ft to 11120 ft, average 9665 + 52 ft. 
Slope from 0.0% to 51.0%, average 15.7 + 1.1%. Average aspect is 
143°, r = 0.157. Permeability is 7-34.1-66 + 2.6. Soil depth is 15-67.2- 
120 + 4.7 cm. Depth of mollic horizon(s) is 0-25.8-106 + 2.2 cm. 

Attribute DAPA2 (n=95, r1=0.359, r5=0.307) 


Attributes that have r>0.1 r= 
litter and duff 0.103 
Antennaria rosea 0.120 
Artemisia arbuscula 0.126 
Artemisia tridentata ssp. vaseyana ay BS as 
Aster foliaceus 0.110 
Carex filifolia 0.126 
Carex obtusata 0.110 
Eremogone congesta 0.167 
Festuca idahoensis 0.144 
Festuca thurberi 0.103 
Koeleria macrantha 0.121 
Potentilla hippiana 0.185 


91. Deschampsia cespitosa (DECE) tufted hairgrass. Occurs in sites 
and microsites that do not flood, usually on (slightly) better-drained 
microsites on mineral soil, as compared with beaked and water sedges 
(ERO 1986). 

“Very good forage and withstands fairly close grazing. Produces an 
abundance of forage. Sometimes cut as hay” (Herzman and others 1967, 
also see Judd 1962). “It is very tenacious” (Weber 1987) and 
“withstands close grazing” (Dayton and others 1937), “often being the 
last survivor when upland wetlands are overgrazed or drained” (Weber 
1987). Heavy grazing often reduces the vigor and productivity of tufted 
hairgrass (Hansen and others 1988). “Under the most favorable growing 
conditions, it sometimes becomes so rank and coarse that sheep 
especially, and to some extent cattle, will graze it only lightly” (Judd 
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1962). Rated as High forage preference for cattle, sheep, horses, and elk; 
and Moderate for deer and antelope (Dennis and Antonio 1980), young 
plants are more palatable than older plants (Hansen and others 1988). 
Utilization guides given in Kinney and Clary (1994). Hairgrass is 
resistant to fire; root crowns are rarely damaged even by hot fire, but 
sites must be protected after burning (Hansen and others 1988-1989). 
Regenerates entirely from seed; normally reproduces by outcrossing, but 
seeds can sometimes be produced without pollination, especially under 
conditions of short day lengths (Beetle 1980). Has been successfully 
used to revegetate high-elevation mine dumps (Hansen and others 
1988). Rated as FACW (“usually found in wetlands”) by Reed (1988). 

“The leaves are stiff and have sharp points (use palm of the hand), a 
good identification mark’ (Weber 1987). Previously spelled 
Deschampsia caespitosa, the species name was originally spelled 
cespitosa when originally published in 1753, which spelling must be 
retained. Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 7645 ft to 12885 ft, average 10422 + 120 
ft. Slope from 0.0% to 46.6%, average 5.4 +0.7%. Average aspect is 
301°, r = 0.036. Permeability is 0-23.5-70 + 3.7. Soil depth is 8-64.2- 
168 + 5.5 cm. Depth of mollic horizon(s) is 0-38.1-168 + 4.2 cm. 

Attribute DECE (n=98, r1=0.354, r5=0.303) 

Attnbutes that have r>0.1 r= 


Eremogone congesta 0.167 
Festuca idahoensis 0.144 
Festuca thurberi 0.103 
Koeleria macrantha 0.121 
Potentilla hippiana 0.185 


92. Elymus elymoides (ELELS) bottlebrush squirreltail. Plant size and 
production of bottlebrush squirreltail are not correlated with either 
temperature or precipitation (Clary 1975, Fetcher and Trlica 1980). 
Growing season for bottlebrush is equally limited by moisture stress and 
cold temperatures (Clary 1975). Response to moderate to strong 
prescribed fire is positive through sprouting from root crowns (Young 
and Miller 1985). “Maybe fair forage in the spring and early summer 
before the seedheads develop. Poor forage later” (Herzman and others 
1967, see Dayton and others 1937); yet it is important in the UGB 
because of its abundance. Yet another spring-forage plant that increases 
to the detriment of late-season forage; see discussion under Festuca 
arizonica. Rated as Moderate forage preference for all herbivores 
(Dennis and Antonio 1980). Never found in wetlands (unlisted in Reed 
1988). 

Formerly called Sitanion hystrix (Dayton and others 1937), this 
species is much easier to identify and recognize as a species in Elymus. 
In the UGB: Elevation from 7600 ft to 10920 ft, average 9048 + 31 ft. 
Slope from 0.0% to 111.1%, average 20.2 +0.7%. Average aspect is 
240°, r = 0.134. Permeability is 2-41.5-81 + 1.4. Soil depth is 8-65.0- 
285 + 2.5 cm. Depth of mollic horizon(s) is 0-26.3-160 + 1.4 cm. 

Attribute ELELS (n=412, r1=0.178, r5=0.151) 


Attributes that have r>0.1 r= 
Frequency 0.174 
Elevation —0.127 
Number of species 0.108 
Depth of mollic horizon(s) 0.107 
Soil depth 0.172 
Rock cover (gravel+cobble+stones) 0.129 
Soil permeability 0.168 
mosses + lichens on soil 0.112 
cobble 10-25 cm 0.140 
droppings elk 0.213 
large gravel 1-10 cm 0.214 
litter and duff —0.112 
moss on soil —0.108 
small gravel < 1 cm 0.159 
Artemisia nova 0.109 
Artemisia tridentata 0.303 
Castilleja lineariifolia 0.130 
Carex pityophila 0.158 
Chondrosum gracile 0.211 
Chrysothamnus viscidiflorus 0.226 
Erigeron eatonii 0.161 
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Juniperus scopulorum 0.169 
Koeleria macrantha 0.146 
Poa fendleriana 0.229 
Poa secunda 0.147 
Stipa comata 0.270 
Stipa nelsonii 0.168 
Stipa pinetorum 0.256 
Stipa viridula 0.131 
Symphoricarpos rotundifolius 0.141 
Trifolium rusbyi 0.118 


93. Elymus glaucus (ELGL) blue wildrye. In the UGB, only found on 
moderately-moist soils under forest canopy, usually aspen. Forage is not 
very palatable to livestock (too coarse), unfortunately, since it is one of 
the tallest, highest-producing grasses we have. Fairly drought-tolerant; 
sensitive to heavy grazing (Dayton and others 1937). Rated as High 
forage preference for elk, Moderate for cattle, sheep, horses, and deer; 
and Low for antelope (Dennis and Antonio 1980). “A strong seeder, 
and, when grazing is restricted, responds quickly” (Dayton and others 
1937). Generally an upland, nonwetland species (Reed 1988). 

Blue wildrye is a common associate of aspen, especially where aspen 
is potential on moister sites. It doubtless appears in many community 
types; the one listed below is the only one where it is a subdominant. It 
is a tall grass, usually 1-2 m tall, with broad leaves that have a tendency 
to shred. 

In the UGB: Elevation from 9070 ft to 9960 ft, average 9446 + 145 ft. 
Slope from 8.0% to 47.8%, average 24.8 + 5.4%. Average aspect is 55°, 
r = 0.623. Permeability is 22-34.3-44 + 11.2. Soil depth is 50-81.0-92 + 
26.6 cm. Depth of mollic horizon(s) is 12-55.4-88 + 20.6 cm. 

Attribute ELGL (n=7, r1=0.904, r5=0.838) 

Attributes that have r>0.1 r= 


Total live cover 0215 
Aster foliaceus 0.229 
Bromopsis canadensis 0.376 
Carex geyeri 0.289 
Fragaria virginiana 0.139 
Galium septentrionale 0.210 
Geranium richardsonii 0.341 
Heracleum sphondylium 0.387 
Ligusticum porten 0.467 
Populus tremuloides 0.281 
Thalictrum fendleri 0.371 
Vicia americana 0.123 


94. Elymus trachycalus (ELTR7) slender wheatgrass. Rated as High 
forage preference for cattle, sheep, horses, and elk (Moderate for deer, 
and antelope) by Dennis and Antonio (1980), and rated by Herzman and 
others (1967) as “highly palatable.” Judd (1962) rates it as “one of the 
most palatable and nutritious of the wheatgrasses and is relished early in 
the spring by all classes of livestock including elk and deer ... Sheep 
like the seed heads.” Yet this species does not seem to be preferred or 
palatable much in the UGB, unfortunately, perhaps that is because here 
it is exclusively subalpine, flowering in late summer (Dayton and others 
1937). Generally an upland, nonwetland species (Reed 1988, as 
Agropyron trachycaulum). Slender wheatgrass is a common wheatgrass 
in the UGB, especially in Subalpine Thurber fescue grasslands and 
associated forblands. Unfortunately, it is only modestly palatable to 
herbivores. 

The taxonomy of the group of species that includes Elymus 
trachycaulus is complex. At the present time, the concept of Elymus 
trachycaulus also includes Agropyron subsecundum, bearded wheatgrass 
(example, Herzman and others 1967), supposedly distinguished by 
having longer awns. Awn length is highly variable in Elymus 
trachycaulus, it is not difficult to find intergrading populations with very 
short (or almost missing) awns, varying continuously to obviously long 
awns. The form with longer awns was formerly called “bearded 
wheatgrass” (Dayton and others 1937). Slender wheatgrass never occurs 
in riparian areas or wetlands in the UGB. Sometimes quackgrass is 
misidentified as slender wheatgrass in these habits, a fatal mistake: see 
for example the picture in Mohlenbrock and others (1992). 

In the UGB: Elevation from 8000 ft to 12450 ft, average 9872 + 91 ft. 


Slope from 0.0% to 214.5%, average 16.9 + 1.9%. Average aspect is 

106°, r = 0.161. Permeability is 4-32.4-75 + 4.1. Soil depth is 13-71.0- 

190 + 6.9 cm. Depth of mollic horizon(s) is 0-33.9-136 + 3.5 cm. 
Attribute ELTR7 (n=127, r1=0.314, r5=0.267) 


Attributes that have r > 0.1 r= 
Total live cover 0.146 
Depth of mollic horizon(s) 0.111 
Achillea lanulosa 0.180 
Amelanchier alnifolia 0.119 
Engeron speciosus 0.135 
Festuca thurberi 0.143 
Lathyrus leucanthus 0.147 
Ligusticum porteri 0.139 
Lupinus argenteus 0.166 
Pteridium aquilinum 0.109 
Symphoricarpos rotundifolius 0.113 
Valeriana capitata 0.159 


Wyethia arizonica 0.510 
95. Elytrigia repens (ELRE3) quackgrass. Introduced inadvertently 

(?) from Eurasia (Weintraub 1953). A nasty weed (Reed and Hughes 
1970), increaser in depleted riparian areas throughout the Basin. 
Quackgrass is poorly palatable to all herbivores; rated as Low forage 
preference for all herbivores (Dennis and Antonio 1980, as Agropyron 
repens). It vigorously regenerates vegetatively from underground 
rhizomes, which are difficult to kill by chemical means and very 
laborious to mechanically remove. Research is continuing on hormonal 
ways of controlling growth of quackgrass, but so far no remedy has been 
found (Taylor and others 1995). Quackgrass is an exotic plant, it has 
come from Eurasia in recent decades. It was well known as a pesky 
weed in the Midwestern United States in the 1920’s, and has since 
moved to the Southern Rocky Mountains. It is a wheatgrass by its head 
and leaf structure, but is nearly unpalatable compared with other 
wheatgrasses. Quackgrass is an extremely tenacious grass in the UGB. It 
has long, brittle rhizomes that are very difficult to mechanically remove 
— the grass can regenerate with even a few inches of the rhizome left in 
the soil. It is apparently resistant to the chemical herbicides now 
available, or at least if you kill the quackgrass you would also kill all the 
other plants as well as mammals, fish, people, etc. Quackgrass 
is apparently increasing in the Gunnison Basin. It is a little hard to tell, 
because we have had accurate field identification keys to quackgrass 
only since the mid-1980’s. It deserves to be called a noxious weed, but 
eradication seems impossible at this time. Quackgrass is apparently the 
only wheatgrass in this area that grows in seasonally-wet soil. 

Apparently the pollen of field timothy (Phleum pratense) chemically 
prevents quackgrass from setting seed, which has some potential, I hope 
(Murphy and Aarssen 1995). However, the rootstocks have been used by 
native Americans by drying and making into flour for baking, or 
roasting; probably only useful as emergency food here (Harrington and 
Matsumura 1967). Used in medicine (Reed and Hughes 1970). Rated as 
FACU (“Generally an upland species”) by Reed (1988). Quackgrass is 
definitely not desirable in wetlands, but it is pretty likely to be found in 
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wetlands (Federal Interagency Committee for Wetland Delineation 
1989) in UGB, unfortunately. I regret to say that it should be rated as 
FAC (“Equally likely to be found in wetlands and nonwetlands”) by the 
system of Reed (1988). 

In the UGB: Elevation from 7530 ft to 11000 ft, average 9012 + 98 ft. 
Slope from 0.7% to 37.9%, average 6.0 + 0.9%. Average aspect is 188°, 
t = 0.185. Permeability is 0-27.9-68 + 3.5. Soil depth is 42-95.8-194 + 
10.9 cm. Depth of mollic horizon(s) is 8-67.4-168 + 8.8 cm. 

Attribute ELRE3 (n=60, r1=0.316, r5=0.269) 

Attributes that have r > 0.1 r= 
Total live cover 0.136 


Depth of mollic horizon(s) 0.164 
droppings cattle 0.102 
Achillea lanulosa 0.206 
Aster spathulatus 0.144 
Carex egglestonii 0.143 
Juncus ater 0.125 
Muhlenbergia filiculmis 0.220 
Poa pratensis 0.241 
Potentilla pulcherrima 0.112 
Taraxacum officinale 0.167 


96. Festuca arizonica (FEAR2) Arizona fescue. “Although not as 
palatable as other range grasses, Arizona fescue is particularly important 
because of its abundance and, on many ranges, furnishes much of the 
forage” (Dayton and others 1937, Judd 1962). “Due to its heavy root 
system, it can stand drought and is an excellent soil binder” (Judd 1962). 

Arizona fescue is an obligate outcrosser, so pollen must get from one 
plant to another to set seed. The maximum distance between plants for 
seed set is 2-3 m (6-9 ft). Arizona fescue roots are shallow but densely 
matted, holding tightly to the upper few cm of soil, keeping it from 
eroding, and over time increasing its organic content. The wind is 
always blowing in these sites, and nearly always from the same 
direction, making an hostile environment for soil formation. These 
factors, taken together, mean that once Arizona fescue plants get more 
than 3-4 m (9-12 ft) apart (usually through grazing by livestock or big 
game, Dayton and others 1937), the stand will regress. First the fescue 
plants will grow old and die, without any reproduction. Concurrently, 
the fescue root mats will die as well, and the organic-rich upper soil 
layer will be free to erode. This layer disappears by action of wind or 
water melting in spring from above, at which time the site is in effect 
back into primary succession - wait 1,000 years or so for Arizona fescue 
to re-establish, probably during several decades of higher than normal 
moisture and less wind. For management purposes, these sites are lost 
for Arizona fescue once it’s gone, and management has little choice but 
to live with the considerably less-palatable species (such as needle-and- 
thread and junegrass) which mostly reach peak growth in the spring. The 
departure of Arizona fescue from these sites means considerably less 
value of the forage, especially in summer and fall for cattle and winter 
for elk. The following figure shows phenology of Arizona fescue and 
mountain muhly in northern Arizona, in ponderosa pine stands (Pearson 
1967). 
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Rated as High forage preference for cattle, horses, and elk; Moderate for 
deer, and Low for antelope (Dennis and Antonio 1980). “Not 
particularly resistant to grazing and even moderately close grazing tends 
to reduce the cover ... the greatest [range] damage usually occurs in the 
dry period of late spring and early summer before a vigorous, lush 
growth of the grass has been made. This damage is accentuated on 
poorly watered and heavily stocked range. ... Care should be taken that 
the ranges are not overstocked, especially in the dry late spring and early 
summer period, and that uniform distribution is secured” (Dayton and 
others 1937). “Moderate to heavy grazing reduces the stand of Arizona 
fescue” (Herzman and others 1967). “Disappears quickly under close 
grazing and is thus a sensitive indicator of proper grazing management” 
(Judd 1962). Resistant to drought and trampling (Dayton and others 
1937). Unfortunately, few viable seed are produced even in dense 
stands, and even fewer germinate and survive (Dayton and others 1937), 
which presents problems for commercial seed growers. Arizona fescue 
is a prime candidate for local harvesting of seed for revegetation, but 
sites must be protected after seeding, a daunting task. Never found in 
wetlands (unlisted in Reed 1988). 

There are six major fescues in our area, which can be distinguished 
thus, after Dayton and others (1937), Weber (1987), and Aiken and 
Darbyshire (1990). 

* Festuca arizonica - erect, tall (to 1 m), densely tufted, long-lived, 

10 yr or more; long leaves, % or more of the stem, very fine, lax 
(but not curly), rolled, blue-green; broad- triangular panicle; short 
awns; Montane to lower Subalpine here 

¢ Festuca brachyphylla ssp. coloradensis - decumbent, short (0.1-0.3 

m), long-lived, 10 yr or more; leaves * or more of the stem, fine, 
stiff, green; narrow-tniangular panicle; short awns; high Subalpine 
and lower Alpine here 
¢ Festuca idahoensis - erect, tall (to 0.8 m), densely tufted, long- 
lived, 10 yr or more; short leaves, / of the stem, very fine, 
somewhat lax, rolled, green; broad-triangular panicle; long awns 
(visible from a distance); high Subalpine here 

* Festuca minutiflora - erect, short (0.1—-0.3 m), small tufts, short- 
lived, 3-4 yr; short leaves, / of the stem, fine, stiff, rolled, bluish 
gray-green; narrow-cylindrical panicle; long awns; upper Montane 
to lower Subalpine here 

* Festuca saximontana - erect, tall (to 0.8 m), moderately tufted, 
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long-lived, 10 yr or more; short leaves, 4 of the stem, stiff, rolled, 
bluish gray-green; narrow-triangular panicle; long awns; Subalpine 
here 
* Festuca thurberi - erect, very tall (to 2 m), dense and broad tufts 
(about as wide as tall, sometimes so close together than tufts 
merge), very long-lived (up to 50 yr?); very long leaves, often *% or 
equal to the stem, somewhat lax, folded, green; large broad- 
triangular panicle; broad lemmas; short awns; Subalpine here 
In the UGB: Elevation from 7960 ft to 11120 ft, average 9357 + 36 ft. 
Slope from 0.0% to 111.1%, average 21.3 + 1.1%. Average aspect is 
184°, r = 0.099. Permeability is 4-42.1-83 + 1.8. Soil depth is 15-65.4- 
182 + 2.9 cm. Depth of mollic horizon(s) is 0-24.2-106 + 1.4 cm. 
Attribute FEAR2 (n=222, rl1=0.243, r5=0.206) 


Attnbutes that have r> 0.1 r= 
Frequency 0.139 
Total live cover —0.124 
Rock cover (gravel+cobbletstones) 0.187 
Soil permeability 0.176 
cobble 10-25 cm 0.105 
droppings elk 0.110 
large gravel 1-10 cm 0.257 
litter and duff —0.162 
small gravel < 1 cm 0.314 
Achillea lanulosa —0.102 
Antennaria rosea 0.219 
Artemisia tridentata 0.222 
Carex geyeri —0.102 
Carex obtusata 0.143 
Eremogone fendleri 0.145 
Erigeron subtrinervis 0.219 
Festuca saximontana 0.145 
Koeleria macrantha 0.269 
Lupinus sericeus 0.201 
Muhlenbergia montana 0.298 
Penstemon teucrioides 0.169 
Pinus aristata 0.102 
Pinus ponderosa 0.230 
Picradenia richardsonii 0.179 
Potentilla hippiana 0.168 





Purshia tridentata 0.119 

97. Festuca brachyphylla ssp. coloradensis (FEBRC) alpine fescue. 
Rated as High forage preference for sheep, horses, and elk; and 
Moderate for cattle, deer, and antelope (Dennis and Antonio 1980, as 
Festuca ovina). Never found in wetlands (unlisted in Reed 1988). 

Our plants are all Festuca brachyphylla ssp. coloradensis 
(Frederiksen 1982). Related to the Eurasian Festuca ovina (sheep 
fescue), a different species. Based on old, erroneous records of F. ovina 
in the Rocky Mountains, seeds of F. ovina, original source from 
lowlands of Eurasia, have been distributed in seed mixtures as a “native 
species.” F. ovina plants from Eurasia are tall, erect, lowland, inhabiting 
prairie and plains, but F. brachyphylla ssp. coloradensis plants from our 
area are short, decumbent, exclusively alpine and high subalpine. F. 
ovina has some value for revegetation on the Great Plains, but is almost 
useless in the Rocky Mountains; I have not seen one plant of F. ovina 
survive in the Rocky Mountains, in spite of many pounds of its seed 
having been sold here (Weintraub 1953, Weber 1987). There are six 
major fescues in our area, which can be distinguished thus, after Dayton 
and others (1937), Weber (1987), Frederiksen (1982), and Aiken and 
Darbyshire (1990). 

* Festuca arizonica - erect, tall (to 1 m), densely tufted, long-lived, 
10 yr or more; long leaves, % or more of the stem, very fine, lax 
(but not curly), rolled, blue-green; broad- triangular panicle; short 
awns; Montane to lower Subalpine here 
Festuca brachyphylla ssp. coloradensis - decumbent, short (0.1-0.3 
m), long-lived, 10 yr or more; leaves % or more of the stem, fine, 
stiff, green; narrow-triangular panicle; short awns; high Subalpine 
and lower Alpine here 
* Festuca idahoensis - erect, tall (to 0.8 m), densely tufted, long- 

lived, 10 yr or more; short leaves, /. of the stem, very fine, 

somewhat lax, rolled, green; broad-triangular panicle; long awns 

(visible from a distance); high Subalpine here 
* Festuca minutiflora - erect, short (0.1-0.3 m), small tufts, short- 

lived, 3-4 yr; short leaves, /. of the stem, fine, stiff, rolled, bluish 

gray-green; narrow-cylindnical panicle; long awns; upper Montane 
to lower Subalpine here 
+ Festuca saximontana - erect, tall (to 0.8 m), moderately tufted, 
long-lived, 10 yr or more; short leaves, ih of the stem, stiff, rolled, 
bluish gray-green; narrow-triangular panicle; long awns; Subalpine 
here 
Festuca thurberi - erect, very tall (to 2 m), dense and broad tufts 
(about as wide as tall, sometimes so close together than tufts 
merge), very long-lived (up to 50 yr?); very long leaves, often *% or 
equal to the stem, somewhat lax, folded, green; large broad- 
triangular panicle; broad lemmas; short awns; Subalpine here 

In the UGB: Elevation from 9710 ft to 12915 ft, average 12038 + 84 
ft. Slope from 0.0% to 46.6%, average 14.4 + 1.8%. Average aspect is 
305°, r = 0.163. Permeability is 47-60.2-77 + 34.8. Soil depth is 5-27.7- 
114+ 2.1 cm. Depth of mollic horizon(s) is 0- 8.3-41 + 1.5 cm. 

Attribute FEBRC (n=59, r1=0.446, r5=0.383) 


Attributes that have r> 0.1 r= 
Frequency 0.100 
Elevation 0.189 
mosses + lichens on soil 0.147 
cover gravt+cobtston 0.106 
Acomastylis rossii ssp. turbinata 0.112 
Calamagrostis purpurascens 0.234 
Eremogone fendleri 0.237 
Erigeron pinnatisectus 0.151 
Poa arctica 0.563 
Potentilla diversifolia 0.567 
Poa glauca 0.260 
Selaginella densa 0.292 


98. Festuca idahoensis (FEID) Idaho fescue. A densely tufted 
bunchgrass, entirely upper Subalpine in our area. Occurs where surface 
layers of soil has <18% clay and 215% rock fragments. Soils are Frigid 
or Cryic, Udic, Xeric, or Aridic (bordering on Xeric) (Platou and others 
1986). Burning increases the number of flowers and seed production of 
Idaho fescue only after 5 yr (Patton and others 1988); can be severely 
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damaged by fire, especially in June and July; recommended for burning 
in early spring (Wright and others 1979). Survives spring or fall fire if 
enough moisture is present (Crane 1982). 

“A very desirable forage grass. Grazed by all classes of livestock, 
especially in the spring and early summer. It maintains a good nutrient 
content when mature and makes good fall forage” (Herzman and others 
1967, see Dayton and others 1937). Apparently fairly palatable to elk; 
herbivory by elk leads to decreased vigor but less decrease in number of 
plants in uplands, but herbivory by elk leads to increases in number of 
plants in (depleted former riparian) swales (Singer 1995). Rated as High 
forage preference for cattle, sheep, horses, elk, and deer; and Moderate 
for antelope (Dennis and Antonio 1980). “Idaho fescue excels many of 
its associated forage species in ability to withstand heavy grazing and 
trampling, although it will succumb to continued grazing abuse” 
(Dayton and others 1937). Clipping Idaho fescue plants severely reduces 
growth and vigor, probably because of competition with adjacent plants 
for light and nutrients (Mueggler 1970). General description, seed 
handling, and planting methods in Wasser and Shoemaker (1982). Never 
found in wetlands (unlisted in Reed 1988). 

There are six major fescues in our area, which can be distinguished 
thus, after Dayton and others (1937), Weber ( 1987), and Aiken and 
Darbyshire (1990). 

* Festuca arizonica - erect, tall (to 1 m), densely tufted, long-lived, 
10 yr or more; long leaves, % or more of the stem, very fine, lax 
(but not curly), rolled, blue-green; broad- triangular panicle; short 
awns; Montane to lower Subalpine here 
Festuca brachyphylla ssp. coloradensis - decumbent, short (0.1-0.3 
m), long-lived, 10 yr or more; leaves > or more of the stem, fine, 
stiff, green; narrow-triangular panicle; short awns; high Subalpine 
and lower Alpine here 
¢ Festuca idahoensis - erect, tall (to 0.8 m), densely tufted, long- 

lived, 10 yr or more; short leaves, /. of the stem, very fine, 

somewhat lax, rolled, green; broad-triangular panicle; long awns 

(visible from a distance); high Subalpine here 
* Festuca minutiflora - erect, short (0.10.3 m), small tufts, short- 

lived, 3-4 yr; short leaves, /. of the stem, fine, stiff, rolled, bluish 

gray-green; narrow-cylindrical panicle; long awns; upper Montane 
to lower Subalpine here 
* Festuca saximontana - erect, tall (to 0.8 m), moderately tufted, 
long-lived, 10 yr or more; short leaves, I, of the stem, stiff, rolled, 
bluish gray-green; narrow-triangular panicle; long awns; Subalpine 
here 
Festuca thurberi - erect, very tall (to 2 m), dense and broad tufts 
(about as wide as tall, sometimes so close together than tufts 
merge), very long-lived (up to 50 yr?); very long leaves, often % or 
equal to the stem, somewhat lax, folded, green; large broad- 
triangular panicle; broad lemmas; short awns; Subalpine here 

In the UGB: Elevation from 8925 ft to 12125 ft, average 9892 + 56 ft. 
Slope from 0.0% to 567.1%, average 16.8 + 5.4%. Average aspect is 
125°, r = 0.109. Permeability is 0-31.3-77 + 3.2. Soil depth is 20-73.8- 
154 + 6.8 cm. Depth of mollic horizon(s) is 0-25.4-136 + 2.7 cm. 

Attribute FEID (n=104, r1=0.345, r5=0.295) 


Attributes that have r> 0.1 r= 
Artemisia arbuscula 0.151 
Artemisia cana 0.225 
Artemisia tridentata ssp. vaseyana 0.192 
Carex obtusata 0.141 
Carex stenophylla ssp. eleocharis 0.103 
Danthonia parryi 0.144 
Eremogone congesta 0.134 
Enigeron speciosus 0.131 
Muhlenbergia filiculmis 0.240 
Oreoxis alpina ssp. pulverulenta 0.124 
Potentilla pulcherrima 0.182 


99. Festuca saximontana (FESA) Rocky Mountain fescue. Never 
found in wetlands (unlisted in Reed 1988). Rocky Mountain fescue is 
fairly common in the Gunnison Basin, especially in well-drained sites in 
tainshadow climates. It looks a little like a small Arizona fescue, but it 
has a much more contracted head, and grows in much smaller, less 
dense tufts than Arizona fescue. I am sure that the plants of Rocky 


53 


Major Plant Species 


Mountain fescue have been misidentified in the past to Arizona fescue 
or another species. Rocky Mountain fescue seems to be at least modestly 
palatable to herbivores, but is not as good at soil binding as Arizona or 
Idaho fescues. 

This species, as identified by us in the field, probably consists of two 
similar taxa. Both are found in the UGB from upper Montane to middle 
Subalpine. 

* Open-triangular panicle, relatively tall (20-40 cm), relatively large 
long-lived tufts, often with (or replacing) Idaho fescue, gravel in 
soil surface layers usually < 45% ... Festuca saximontana (Aiken 
and Darbyshire 1990) 

* Narrow-cylindrical panicle, relatively short (< 20 cm), relatively 
small short-lived tufts (24 yr), usually with (or replacing) Arizona 
fescue, gravel often > 50% ... Festuca minutiflora (Aiken and 
Darbyshire 1990) 

In the UGB: Elevation from 8100 ft to 11050 ft, average 9551 + 86 ft. 
Slope from 0.0% to 48.8%, average 12.8 + 1.3%. Average aspect is 59°, 
t = 0.053. Permeability is 14-40.0-73 + 3.0. Soil depth is 20-65.4-140 + 
4.9 cm. Depth of mollic horizon(s) is 6-27.2-65 + 2.3 cm. 

Attribute FESA (n=58, r1=0.449, r5=0.386) 


Attributes that have r>0.1 r= 
Frequency 0.130 
Antennaria rosea 0.179 
Carex filifolia 0.116 
Carex obtusata 0.228 
Eremogone fendleri 0.128 
Engeron subtrinervis 0.110 
Festuca arizonica 0.145 
Koeleria macrantha 0.164 
Muhlenbergia filiculmis 0.101 
Penstemon teucrioides 0.195 
Potentilla hippiana 0.186 


100. Festuca thurberi (FETH) Thurber fescue. A robust, tall, very 
densely tufted grass; the tufts are often as wide as tall. Sometimes in our 
area the bunches will overlap to form a very dense grass stand. Thurber 
fescue is an obligate outcrosser, which means that plants must be close 
enough together for pollen to move from one plant to another in order to 
set seed. When Thurber fescue plants get 3-4 m or more apart on 
average, the pollen apparently cannot reach the next plant, and the stand 
becomes non-reproductive. When the remaining Thurber fescue plants 
get older and die, then the site is lost for Thurber fescue, increasing 
erosion potential and creating a permanent disclimax. Thurber fescue is 
the dominant grass in the Subalpine belt in our region, especially in 
open, non-forested sites. Thurber fescue is a big grass, often averaging 
one or one and one-half meters tall and wide. Older Thurber fescue 
plants are palatable, but not very much so, unlike the other fescues in 
our region, on the other hand, young Thurber fescue plants are much 
more palatable than older plants. Apparently the plants lose palatability 
as they get older. 

Thurber fescue is an obligate outcrosser, which means that pollen 
from a different plant is necessary for viable seed to be produced. In 
addition, Thurber fescue naturally has low seed viability. As a 
consequence, populations where the individual Thurber fescue plants are 
4 m or more apart are at high risk of loss, because the pollen may not be 
able to travel that far often enough to replace the population. This risk is 
made more severe by the increased palatability of young plants: if the 
site is grazed, then what few young plants are produced may be severely 
clipped and not survived. In fact, one of the best indicators of range 
condition in older Thurber fescue stands is the relative abundance of 
young Thurber fescue plants — this is a much better indicator than the 
abundance of older plants. 

Thurber fescue requires a deep, dark, high-organic soil. The dark 
(Mollic) surface layers apparently must be 50 cm (20 in) or more thick. 
There should not be an Argillic horizon in those surface layers; or if 
there is an Argillic horizon, it cannot be too fine-textured — at most light 
clay-loam ( £ 30-32% Clay) in the Argillic horizon. A texture of Loam 
is much preferred over others in these surface layers. This 50 cm or 
more of surface Mollic horizons obviously comprise the root layers for 
Thurber fescue. What happens below 50 cm (20 in) doesn’t seem to 
matter — I have seen very successful Thurber fescue stands where the 
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Mollic layers overlie almost anything: rock, fragmental rock, hard dense 
Argillic, more Mollic, water table, heavy clay, sand, gravel, bedrock. 

“Good forage, especially for cattle and horses. Grazed from spring 
until fall” (Herzman and others 1967). Rated as “Moderate” forage 
preference by cattle by Dennis and Antonio (1980), it ought to be High 
for cattle; apparently Dennis and Antonio were considering old plants 
only. Rated as Moderate forage preference for sheep, elk, and deer, and 
Low for antelope (Dennis and Antonio 1980). Older Thurber fescue 
plants are somewhat palatable to grazing animals (livestock or big 
game), but definitely not preferred if other grasses are available - 
succulent forbs or young Thurber fescue plants, which are much more 
palatable. Under heavy use, cattle will typically remove all of the 
palatable forbs and young Thurber fescue plants before they start in 
earnest on the older Thurber fescue plants. I have seen a lot of these sites 
- big old Thurber and nothing in between except Kentucky bluegrass, 
unpalatable forbs, and bare ground. These don’t look too bad until you 
realize that all the reproduction of the climax grasses is being consumed 
every year. Under those conditions, Thurber fescue is gone once the old 
plants die, and if their demise is hastened by use on the old Thurber 
fescue plants, erosion, soil loss, and reduction of site value follows 
quickly. 

Optimum germination temperatures are minimum 15°C and 
maximum 20°C (Paulsen 1970). Apparently rated as UPL (“never found 
in wetlands”) because unlisted in Reed (1988); however, Thurber fescue 
is fairly common in wetland sites (using the definition of Federal 
Interagency Committee for Wetland Delineation 1989) that have dried 
out at some time in the past. I would rather show Festuca thurberi as 
FACU (“Generally an upland, nonwetland species”) by the system of 
Reed (1988). 

In the UGB: Elevation from 7810 ft to 12050 ft, average 9773 + 48 ft. 
Slope from 0.0% to 70.0%, average 17.4 + 1.0%. Average aspect is 
107°, r = 0.056. Permeability is 0-34.6-72 + 2.3. Soil depth is 23-74.6- 
190 + 4.5 cm. Depth of mollic horizon(s) is 0-33.6-136 + 2.3 cm. 

Attribute FETH (n=194, r1=0.257, r5=0.219) 


Attributes that have r>0.1 r= 
Total live cover 0.174 
Depth of mollic horizon(s) 0.125 
Soil depth 0.128 
Rock cover (gravel+cobbletstones) 0.175 
litter and duff 0.196 
small gravel < 1 cm —0.101 
Achillea lanulosa 0.264 
Artemisia arbuscula 0.221 
Artemisia cana 0.139 
Artemisia tridentata —0.134 
Artemisia tridentata ssp. vaseyana 0.165 
Bromopsis canadensis 0.124 
Bromopsis porteri 0.206 
Danthonia parryi 0.103 
Elymus trachycalus 0.143 
Erigeron speciosus 0.264 
Eriogonum subalpinum 0:34 
Erigeron subtrinervis 0.196 
Eriogonum umbellatum 0.167 
Galium septentrionale 0.106 
Lathyrus leucanthus 0.146 
Lupinus argenteus 0.132 
Potentilla hippiana 0.131 
Potentilla pulcherrima 0.181 
Stipa lettermanii 0:15 
Stipa nelsonii 0.101 
Valeriana capitata 0.204 
Vicia americana 0.141 


101. Helictotrichon mortonianum (HEMO3) alpine oat. Never found 
in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 11810 ft to 12740 ft, average 12264 + 95 
ft. Slope from 3.5% to 32.5%, average 12.1 + 2.9%. Average aspect is 
247°, r = 0.540. Soil depth is 15-29.2-48 + 3.8 cm. Depth of mollic 
horizon(s) is 0-15.5-41 + 5.2 cm. 

Attribute HEMO3 (n=10, r1=0.840, r5=0.763) 


go 
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Attributes that have r> 0.1 r= 
Elevation 0.122 
cover gravt+cobtston 0.147 
Calamagrostis purpurascens 0.218 
Carex rupestris 0.198 
Erigeron pinnatisectus 0.256 
Oligosporus groenlandicus 0.159 
Poa glauca 0.445 
Selaginella densa 0.179 


102. Juncus ater (SUAT) Baltic rush, wire rush, wiregrass, “warr 
grass” (Cranor 1996). A good soil binder, although less useful as a bank 
stabilizer (see Hensen and others 1988). Baltic rush is common in 
midseral or earlier-seral willow riparian areas, where the surface has 
dried out somewhat. The conspicuous presence of plants such as Baltic 
rush, Kentucky bluegrass, or quackgrass, is a strong indicator of the 
riparian potential of the site, even if no willows are in sight. 

Baltic rush occurs as single, stiff, dark bluish-green stems, arising 
from a thick underground rhizome. The rhizome apparently can tolerate 
drought well. The bluish-green color is often visible in meadows from a 
long distance. A very tenacious plant, with vigorous vegetative 
reproduction from thick underground rhizomes; actually only a fraction 
of the weight of the plant is above ground. Baltic rush is often seen in 
bottomland sites that used to be riparian, but now are dominated by 
plants such as Kentucky bluegrass, dandelion, and quackgrass. “Its 
ability to withstand close use often makes this species invaluable in soil 
protection, as it is one of the last plants of the original meadow 
association to disappear on overgrazed and eroded areas” (Dayton and 
others 1937, also see Kittel and others 1994). Utilization guides given in 
Kinney and Clary (1994). These sites could be riparian again if we could 
get the water table up to where it was. Rated by Dennis and Antonio 
(1980), as Low forage preference for all herbivores (as Juncus balticus), 
but that rating is not correct. Hermann (1975) gives a better assessment: 
“reports on palatability vary enormously, from very low to excellent for 
all classes of stock, no doubt fluctuating with the season and presence or 
absence of other fodder. Certainly as forage its value is much higher 
when young and tender; on the other hand it is in many areas a very 
important component of the hay crop.” He goes on to quote Joseph 
Bartell on its value to ranchers near Cathedral, northeast of Lake City, 
Colorado: “it might be of interest to observe (in evidence of the native 
quality of the meadows) that the ranchers with one accord value most 
highly Juncus balticus. Although the cattle will not eat it in pasture, they 
will as hay; and the ranchers are agreed that it has no equal for protein 
content ... They all would like a greater concentration of it in their 
meadows” (Hermann 1975:46-47). Wiregrass is more palatable when 
dried: in hay, it ranks high in nutritive value, and is similar to timothy 
and alfalfa” (Dayton and others 1937). Barrell reported to Hermann that 
the ranchers called it “wiregrass,” which is still true all over the UGB; 
notice that the proper pronunciation is “warr grass” (Cranor 1996). The 
argument about its palatability continues on, with the scientists from 
outside the Basin mostly (loudly) calling wiregrass useless, against the 
quieter but more important testimony of local ranchers who have made 
significant profits on the use of wiregrass in hay. Elk may graze Baltic 
rush in the summer (Hansen and others 1988). Very resistant to grazing 
(Dayton and others 1937). Rated as FACW (“usually found in 
wetlands”) by Reed (1988), Baltic rush is very commonly found in 
formerly or potentially wetland sites that have dried out and no longer 
meet the interagency, regulatory definition of wetland (Federal 
Interagency Committee for Wetland Delineation 1989). It should be 
rated FAC (“equally likely to be found in wetlands and nonwetlands”) 
by the system of Reed (1988). 

Called Juncus balticus in the older literature (Hermann 1975, Hansen 
and others 1988), the name Juncus ater reflects recent taxonomic 
opinion (and I agree) that the American plants are a different species 
from those in Europe and Asia. If you consider what we call “Baltic 
tush” to be part of the Eurasian species, it would be called Juncus 
arcticus ssp. ater, anyhow, the name Juncus balticus does not properly 
apply to any plant in the UGB. 

In the UGB: Elevation from 7610 ft to 10730 ft, average 9096 + 74 ft. 
Slope from 0.0% to 31.0%, average 5.6 +0.6%. Average aspect is 169°, r 
= 0.228. Permeability is 0-26.9-74 + 3.3. Soil depth is 33-85.0-203 + 9.6 
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cm. Depth of mollic horizon(s) is 6-53.4-203 + 7.0 cm. 
Attribute JUAT (n=76, r1=0.399, r5=0.341) 


Attributes that have r>0.1 r= 
Elevation —0.102 
Total live cover 0.127 
Rock cover (gravel+cobble+stones) —0.100 
droppings cattle 0.210 
Achillea lanulosa 0.228 
Aster spathulatus 0.297 
Carex foenea 0.122 
Critesion brachyantherum 0.194 
Elytrigia repens 0.125 
Pentaphylloides floribunda 0.142 
Poa pratensis 0.305 
Potentilla pulcherrima 0.100 
Salix lutea 0.119 
Taraxacum officinale 0.398 
Trifolium repens 0.141 


103. Koeleria macrantha (KOMA) prairie junegrass. A very common 
grass through the lower parts of the Basin. After fire, sprouts from buds 
below soil surface; may increase in density for several years after fire 
(Crane 1982). 

Good to very good spring forage, highly palatable to cattle, elk or 
deer (Hanson 1929), but it “does not produce much total forage since the 
leaves are mostly basal and short” (Herzman and others 1967). Rated as 
High forage preference for cattle, sheep, and horses; and Moderate for 
elk, deer, and antelope (Dennis and Antonio 1980, as Koeleria cristata). 
Fairly drought-resistant (Hanson 1929). Never found in wetlands 
(unlisted in Reed 1988). 

Sometimes called Koeleria cristata in the older literature, this is the 
only species of Koeleria in our area. 

In the UGB: Elevation from 7600 ft to 11860 ft, average 9247 + 31 ft. 
Slope from 0.0% to 214.5%, average 19.2 + 0.8%. Average aspect is 
250°, r = 0.087. Permeability is 0-40.3-77 + 1.4. Soil depth is 13-66.5- 
182 + 2.4 cm. Depth of mollic horizon(s) is 0-25.7-143 + 1.3 cm. 

Attribute KOMA (n=414, r1=0.177, r5=0.151) 


Attributes that have r> 0.1 r= 
Frequency 0.273 
Number of species 0.142 
Soil depth 0.121 
Soil permeability 0.111 
Bare soil cover 0.111 
bare soil 0.105 
mosses + lichens on soil -0.118 
droppings elk 0.250 
large gravel 1-10 cm 0.116 
lichen on soil 0.132 
cover grav+cobtston —0.113 
small gravel < 1 cm 0.229 
Antennaria rosea 0.266 
Artemisia arbuscula 0.147 
Artemisia tridentata 0.275 
Artemisia tridentata ssp. vaseyana 0.121 
Carex aquatilis —0.105 
Calamagrostis canadensis —0.114 
Carex filifolia 0.132 
Carex geyeri 0.115 
Castilleja lineariifolia 0.184 
Carex obtusata 0.175 
Carex stenophylla ssp. eleocharis 0.149 
Chrysothamnus viscidiflorus 0.103 
Danthonia parryi 0.121 
Elymus elymoides 0.146 
Eremogone congesta 0.161 
Erigeron eatonii 0.192 
Eremogone fendlen 0.101 
Erigeron subtrinervis 0.239 
Festuca arizonica 0.269 
Festuca saximontana 0.164 
Muhlenbergia filiculmis 0.181 
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Penstemon teucrioides 0.246 
Pinus contorta —0.101 
Picradenia richardsonii 0.135 
Poa fendleriana 0.138 
Potentilla hippiana 0.178 
Poa pratensis 0.119 
Poa secunda 0.152 
Populus tremuloides —0.120 
Rosa woodsii —0.108 
Stipa comata 0.135 
Stipa pinetorum 0.187 


104. Leucopoa kingii (LEKI2) spike-fescue. Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 8050 ft to 9810 ft, average 8818 + 108 ft. 
Slope from 13.0% to 54.7%, average 32.3 + 3.5%. Average aspect is 
348°, r = 0.312. Permeability is 19-49.6-79 + 7.1. Soil depth is 33-69.2- 
137+ 7.9 cm. Depth of mollic horizon(s) is 0-30.7-67 + 4.8 cm. 

Attribute LEK (n=16, rl1=0.738, r5=0.655) 


Attributes that have r>0.1 r= 
wood 1-3 in diam. 0.101 
Artemisia tridentata 0.130 
Eriogonum umbellatum 0.107 
Poa fendleriana 0.122 
Purshia tridentata 0.339 
Quercus gambelii 0.137 
Stipa pinetorum 0.100 


105. Muhlenbergia filiculmis (MUFI) slimstem muhly. Rated as 
Moderate forage preference for cattle, sheep, horses, elk, and deer; and 
Low for antelope (Dennis and Antonio 1980). Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 8200 ft to 10800 ft, average 9467 + 72 ft. 
Slope from 1.0% to 63.4%, average 12.9 + 1.5%. Average aspect is 
179°, r = 0.232. Permeability is 8-38.2-74 + 2.3. Soil depth is 20-68.4- 
155 + 4.0 cm. Depth of mollic horizon(s) is 0-21.8-135 + 3.5 cm. 

Attribute MUFI (n=55, r1=0.460, r5=0.396) 


Attributes that have r>0.1 r= 
Frequency 0.170 
lichen on soil 0.220 
small gravel < 1 cm 0.120 
Antennaria rosea 0.131 
Artemisia tridentata ssp. vaseyana 0.207 
Carex stenophylla ssp. eleocharis 0.236 
Elytrigia repens 0.220 
Festuca idahoensis 0.240 
Festuca saximontana 0.101 
Koeleria macrantha 0.181 
Picradenia richardsonii 0.116 
Selaginella densa 0.119 


106. Muhlenbergia filiformis (MUFI2) pullup muhly. Rated as FACW 
(“usually found in wetlands”) by Reed (1988), it should be rated FAC 
(“equally likely to be found in wetlands and nonwetlands”, using the 
definition of wetland in Federal Interagency Committee for Wetland 
Delineation 1989). 

In the UGB: Elevation from 9380 ft to 10080 ft, average 9621 + 160 
ft. Slope from 0.0% to 9.0%, average 4.4 + 2.6%. Average aspect is 
204°, r = 0.358. Permeability is 32-31.8-32 + 16.9. Soil depth is 54- 
54.0-54 + 29.5 cm. Depth of mollic horizon(s) is 19-19.0-19 + 25.5 cm. 

Attribute MUFT2 (n=2, r1=0.998, r5=0.987) 


Attnbutes that have r>0.1 t= 
Antennaria rosea 0.155 


Carex stenophylla ssp. eleocharis 0.162 

107. Muhlenbergia montana (MUMO) mountain muhly. A long- 
lived, dense mat-bunchgrass, bunches up to 1 ft diameter (Dayton and 
others 1937). “Fairly palatable and good forage while the foliage is 
young. Becomes less palatable as it matures” (Herzman and others 1967, 
see Dayton and others 1937). Rated as High forage preference for cattle, 
sheep, horses, elk and deer, and Moderate for antelope (Dennis and 
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Antonio 1980). Resistant to grazing (Hanson 1929). For phenology, see 
chart above with Arizona fescue (Festuca arizonica). Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8200 ft to 10800 ft, average 9416 + 50 ft. 
Slope from 2.0% to 111.1%, average 24.8 + 1.7%. Average aspect is 
160°, r = 0.474. Permeability is 14-45.4-83 + 3.1. Soil depth is 15-58.9- 
183 + 4.1 cm. Depth of mollic horizon(s) is 0-21.2-106 + 1.7 cm. 

Attribute MUMO (n=121, r1=0.322, r5=0.274) 


Attributes that have r > 0.1 r= 
Frequency 0.128 
Aspect x-coordinate 0.105 
Aspect y-coordinate —0.155 
Total live cover —0.125 
Rock cover (gravel+cobble+stones) 0.122 
Bare soil cover 0.131 
bare soil 0.128 
large gravel 1-10 cm 0.145 
litter and duff —0.162 
small gravel < 1 cm 0.139 
Artemisia frigida 0.112 
Erigeron subtrinervis 0.155 
Festuca arizonica 0.298 
Pinus aristata 0.156 
Pinus ponderosa 0.161 
Picradenia richardsonii 0125 
Potentilla hippiana 0.136 
Ribes cereum 0.124 


108. Oryzopsis micrantha (ORMI2) littleseed ricegrass. Rated as 
High forage preference for cattle, and Moderate for sheep, horses, elk, 
deer, and antelope (Dennis and Antonio 1980). Never found in wetlands 
(unlisted in Reed 1988). Littleseed ricegrass is fairly common in drier 
forests and shrublands, for example under Douglas-fir, Rocky Mountain 
juniper, or serviceberry. Littleseed ricegrass apparently needs some 
shade. Littleseed ricegrass is the only grass with long, narrow, bright 
green, floppy leaves that occurs in these habitats. 

In the UGB: Elevation from 8280 ft to 10300 ft, average 8857 + 98 ft. 
Slope from 2.8% to 64.3%, average 37.8 + 3.5%. Average aspect is 
296°, r = 0.095. Permeability is 18-46.8-79 + 5.7. Soil depth is 8-62.5- 
180 + 9.3 cm. Depth of mollic horizon(s) is 2-17.0-48 + 3.3 cm. 

Attribute ORMI2 (n=26, r1=0.624, r5=0.545) 

Attnbutes that have r> 0.1 


E = 
stone > 25 cm 0.148 
Juniperus scopulorum 0.361 
Pseudotsuga menziesii 0.133 
Rubus idaeus 0.119 


109. Pascopyrum smithii (PASM) western wheatgrass, called 
“bluestem wheatgrass” in the older literature (Dayton and others 1937, 
Hull and others 1958). A cool-season, rhizomatous grass, best adapted to 
well-drained bottom land or old lake beds (Judd 1962). Western 
wheatgrass is not very common in the UGB, probably because it is 
pretty cold here. It is seen mostly as an early-seral species to one of the 
Foothills grasslands or shrublands. Western wheatgrass is easily 
distinguished by its rhizomatous habit, bluish color, and narrow 
triangular glumes. After fire, sprouts from rhizomes; usually unaffected 
by fire (Crane 1982). 

Rated as a very good forage plant (example, Dayton and others 1937, 
Herzman and others 1967, Dennis and Antonio 1980), but in the UGB 
that does not seem to be true. (Rated as good for sheep, cattle and elk by 
Dayton and others 1937. Rated as High forage preference for cattle and 
horses; Moderate for sheep, elk, deer, and antelope by Dennis and 
Antonio 1980). Western wheatgrass forms a symbiosis with a fungus 
(called an ectomycorrhiza), that benefits growth of the wheatgrass by 
increasing the absorption of nutrients into the roots (Allen and Allen 
1984). Drought-tolerant and very alkali-tolerant (Hanson 1929, Dayton 
and others 1937), which explains its role in the UGB in invading low, 
dry alkali soils (as much as 2% CaCO_; Hanson 1929) that have been 
disturbed. The amount of above-ground vegetation that western 
wheatgrass produces depends on moisture, especially precipitation, so it 
almost disappears in dry seasons (Hanson 1929). Somewhat useful in 


revegetation in that it is easily established by seed or roots; but western 
wheatgrass is not very palatable in our area, and it has poor soil binding 
and bank stabilizing capabilities. General description, seed handling, and 
planting methods in Wasser and Shoemaker (1982, as Agropyron 
smithii). Germination requirements in Sabo and others (1979). Rated as 
FACU (“generally an upland, nonwetland species”) by Reed (1988). I 
have never seen this species in a wetland site in UGB (using the 
definition of wetland in Federal Interagency Committee for Wetland 
Delineation 1989); here it should be rated as “Never found in wetlands,” 
I believe this is based on misidentification of quackgrass (Elytrigia 
repens) as this species. 

Often called Agropyron smithii in the older literature, western 
wheatgrass is easily identified by its rhizomatous habitat, often bluish 
foliage, and triangular glumes (Weber 1987). Recent genetic research 
has all confirmed that this species belongs in a genus by itself. 

In the UGB: Elevation from 7840 ft to 10390 ft, average 8748 + 55 ft. 
Slope from 0.0% to 59.5%, average 13.4 + 1.2%. Average aspect is 
211°, r = 0.108. Permeability is 2-33.5-74 + 2.6. Soil depth is 14-80.5- 
285 + 7.3 cm. Depth of mollic horizon(s) is 0-32.8-160 + 3.5 cm. 

Attribute PASM (n=94, r1=0.361, r5=0.309) 


Attributes that have r> 0.1 r= 
Frequency 0.120 
droppings cattle 0.163 
lichen on soil 0.143 
Artemisia frigida Ouby3 
Aster spathulatus 0.143 
Chondrosum gracile 0.284 
Chrysothamnus viscidiflorus 0.264 
Crataegus rivularis 0.116 
Krascheninnikovia lanata 0.341 
Phlox hoodii 0.202 
Stipa pinetorum 0.138 


Tetradymia canescens 0.360 

110. Phleum commutatum (PHCO9) alpine timothy. A short grass, 
native in the Subalpine here, in moist situations, sometimes invading 
depleted short-willow nparian areas. Rated as High forage preference 
for cattle, horses, and elk; Moderate for sheep, deer, and antelope 
(Dennis and Antonio 1980). Reproduces by its copious seed, as well as 
shoots from its decumbent base (Dayton and others 1937). Equally 
likely to be found in wetlands and nonwetlands (Reed 1988, as Phleum 
alpinum). 

Sometimes called Phleum alpinum, the use of the name Phleum 
commutatum indicates that botanists feel that our Rocky Mountain 
species is separate from the Eurasian alpine timothy. 

In the UGB: Elevation from 8160 ft to 12450 ft, average 10850 + 231 
ft. Slope from 0.0% to 32.5%, average 5.5 + 1.5%. Average aspect is 
92°, r = 0.222. Permeability is 7-28.4-60 + 11.6. Soil depth is 15-49.7- 
88 + 7.2 cm. Depth of mollic horizon(s) is 0-25.9-87 + 7.8 cm. 

Attribute PHCO9 (n=17, r1=0.724, r5=0.641) 


Attmbutes that have r> 0.1 r= 
Elevation —0.192 
Latitude —0.308 
Longitude —0.308 
live plant bases 0.139 
Carex aquatilis 0.188 
Psychrophila leptosepala 0.471 


Senecio tnangularis 0.142 

111. Poa (POA) bluegrass. Could occur in wetlands or not, depending 
on the species; persons wishing to delineate wetlands must identify 
bluegrasses to species. 

In the UGB: Elevation from 8160 ft to 11900 ft, average 9367 + 133 
ft. Slope from 0.0% to 66.2%, average 17.6 + 2.3%. Average aspect is 
208°, r = 0.260. Permeability is 2-34.8-80 + 6.7. Soil depth is 26-67.5- 
157 + 10.8 cm. Depth of mollic horizon(s) is 0-35.7-149 + 6.8 cm. 

Attribute POA (n=44, r1=0.506, r5=0.437) 


Attributes that have r> 0.1 r= 
droppings cattle 0.111 
gravel 0.2-10 cm 0.107 
live plant bases 0.276 
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112. Poa arctica (POAR2) arctic bluegrass. A circumpolar species, 
especially common (and very variable) in Scandinavia. Can reproduce 
by outcrossing, but seeds are also commonly produced without 
pollination (vivipary) (Beetle 1980). Generally an upland, nonwetland 
species (Reed 1988). 

In the UGB: Elevation from 10040 ft to 12915 ft, average 12240 + 83 
ft. Slope from 1.7% to 46.6%, average 11.4 + 2.0%. Average aspect is 
314°, r = 0.327. Soil depth is 5-23.8-56 + 2.1 cm. Depth of mollic 
horizon(s) is 0- 6.2-38 + 1.7 cm. 

Attribute POAR2 (n=40, r1=0.526, r5=0.455) 

Attributes that have r>0.1 


T = 
mosses + lichens on soil 0.205 
Festuca brachyphylla ssp. coloradensis 0.563 
Potentilla diversifolia 0.954 


113. Poa fendleriana (POFE) muttongrass. A medium-height 
bunchgrass, very common especially in sagebrush stands. Muttongrass 
is the most common bluegrass in the Upper Gunnison Basin, where it is 
a very common component of sagebrush stands. It is sometimes hard to 
distinguish from Sandberg bluegrass. In most cases muttongrass has 
longer leaves (> % the stem), and a thicker, more compact head with 
larger spikelets, as compared with Sandberg bluegrass. The key 
characters in the various guides and floras don’t work very well, but 
that’s true of all Poa anywhere! One of the most important forage 
grasses for cattle in the UGB, more for its abundance rather than its 
palatability, but it is very nutritious (Dayton and others 1937). Deep 
fibrous root system, making it an important soil binder and erosion 
protection (Dayton and others 1937). “Excellent forage for cattle and 
horses and good for sheep. Grazed especially from early spring to 
midsummer” (Herzman and others 1967). Rated as High forage 
preference for all herbivores (Dennis and Antonio 1980). Seed poorly 
viable (Dayton and others 1937). Never found in wetlands (unlisted in 
Reed 1988). 

In the UGB, Sandberg bluegrass is not easy to tell from muttongrass, 
but they can usually be distinguished thus: ; 

* Poa secunda - relatively short (20-30 cm); leaves green, short, /_ to 

“2 of the stem, all densely tufted at base of stem; stem darker 
leaves; panicle open, not clumpy; spring blooming 

* Poa fendleriana - medium height (25-60 cm); leaves and stems 

dusty gray-green, longer, 2 to *% of the stem, densely tufted at base 
but also some on upper sheaths; panicle clumpy; early summer 
blooming 
Of course, not all these characters will work all the time - these are 
Poas, after all! 

In the UGB: Elevation from 7600 ft to 12740 ft, average 9245 + 47 ft. 
Slope from 0.0% to 74.6%, average 19.4 + 0.8%. Average aspect is 
253°, r = 0.072. Permeability is 4-42.5-83 + 1.4. Soil depth is 13-63.6- 
285 + 2.3 cm. Depth of mollic horizon(s) is 0-24.3-160 + 1.2 cm. 

Attribute POFE (n=367, r1=0.189, r5=0.161) 


Attributes that have r> 0.1 r= 
Aspect y-coordinate 0.122 
Number of species 0.140 
Soil permeability 0.220 
mosses + lichens on soil —0.114 
droppings elk 0.211 
gravel 0.2-10 cm 0.108 
cover grav+cobtston —0.108 
Amelanchier alnifolia 0.166 
Amelanchier utahensis 0.124 
Artemisia tridentata 0.315 
Castilleja lineariifolia 0.293 
Carex pityophila 0.252 
Cercocarpus montanus 0.234 
Chrysothamnus viscidiflorus 0.232 
Elymus elymoides 0.229 
Erigeron eatonii 0.261 
Eriogonum umbellatum 0.176 
Koeleria macrantha 0.138 
Leucopoa kingii 0.122 
Lupinus sericeus 0.127 
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Phlox multiflora 0.135 
Populus tremuloides —0.109 
Purshia tridentata 0.229 
Stipa nelsonii 0.102 
Stipa pinetorum 0.172 
Symphoricarpos rotundifolius 0.224 
Trifolium rusbyi 0.115 


114. Poa glauca (POGL) Greenland bluegrass. Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 9640 ft to 12770 ft, average 11967 + 112 
ft. Slope from 0.0% to 567.1%, average 31.5 + 15.9%. Average aspect is 
267°, r = 0.095. Permeability is 28-43.6-56 + 30.9. Soil depth is 5-28.0- 
94 + 2.6 cm. Depth of mollic horizon(s) is 0-12.5-41 + 2.4 cm. 

Attribute POGL (n=35, r1=0.208, r5=0.176) 


Attributes that have r>0.1 r= 
Frequency —0.163 
Elevation 0.252 
Soil permeability —0.132 
mosses, + lichens on soil 0.106 
cover grav+cob+ston 0.191 
Acomastylis rossii ssp. turbinata 0.135 
Carex elynoides 0.302 
Calamagrostis purpurascens 0.317 
Carex rupestris 0.184 
Eriogonum coloradense 0.196 
Erigeron pinnatisectus 0.290 
Festuca brachyphylla ssp. coloradensis 0.260 
Helictotrichon mortonianum 0.445 
Mertensia lanceolata 0.158 
Selaginella densa 0.355 


115. Poa nemoralis ssp. interior (PONEI2) interior bluegrass, inland 
bluegrass. Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8060 ft to 11050 ft, average 9525 + 89 ft. 
Slope from 0.0% to 567.1%, average 33.4 + 10.2%. Average aspect is 
37°, r = 0.085. Permeability is 11-34.2-67 + 6.5. Soil depth is 25-76.0- 
180 + 14.4 cm. Depth of mollic horizon(s) is 0-23.3-60 + 4.4 cm. 

Attribute PONEI2 (n=55, r1=0.460, r5=0.396) 


Attnbutes that have r> 0.1 r= 
Elevation —0.113 
Latitude -0.132 
Longitude 0.133 
Achillea lanulosa 0.244 
Aster 0.124 
Engeron 0.206 
Mertensia lanceolata 0.137 
Taraxacum officinale 0.132 
Valeriana capitata 0.124 
Vicia americana 0.181 


116. Poa palustris (POPA2) swamp bluegrass, fowl bluegrass. A poor 
bank stabilizer and poor soil binder (Hansen and others 1988). Reported 
to be an increaser with grazing use elsewhere (Hansen and others 1988), 
but I would consider it a decreaser in UGB. Usually found in wetlands 
(Reed 1988). 

Some consider Poa palustris to be native (Weber 1987), and some 
consider it to be introduced (Hansen and others 1988, Mohlenbrock and 
others 1992). In the UGB, Poa palustris usually occurs in association 
with a completely native flora. Pictured in Mohlenbrock and others 
(1992). 

In the UGB: Elevation from 7570 ft to 10440 ft, average 8899 + 108 
ft. Slope from 0.7% to 57.6%, average 7.7 + 1.6%. Average aspect is 
240°, r = 0.142. Permeability is 0-25.3-68 + 3.4. Soil depth is 41-80.4- 
155 + 8.1 cm. Depth of mollic horizon(s) is 8-55.9-145 + 6.5 cm. 

Attribute POPA2 (n=50, r1=0.479, r5=0.412) 


Attributes that have r>0.1 r= 
Total live cover 0.175 
Number of species 0.121 
Depth of mollic horizon(s) 0.126 
wood 1-3 in diam. 0.133 
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Achillea lanulosa GATS 
Aster foliaceus 0.187 
Calamagrostis canadensis 0.160 
Carex foenea 0.149 
Critesion brachyantherum 0.183 
Geranium richardsonii 0.136 
Populus angustifolia 0.304 
Poa pratensis 0.149 
Rosa woodsii 0.168 
Salix boothii 0.180 
Salix geyeriana 0.315 
Salix lucida ssp. lasiandra 0.279 
Vicia americana 0.128 


117. Poa pratensis (POPR) Kentucky bluegrass. Not a native species, 
exotic from Eurasia; it is not native in “Kentucky” either. Possibly the 
most successful weed in the world. Kentucky bluegrass is a very 
aggressive cross-breeder. Since this species has been introduced (and it 
is still being introduced), it has formed hybrid populations with many 
populations of native species, making those native populations almost 
indistinguishable and creating major problems of identification, as well 
as considerably altering the genetic structure of native populations. 
Kentucky bluegrass has a wide variety of possible modes of 
reproduction, including outcrossed seed, apomictic (maternal genome, 
of variable chromosome number), vegetative by rhizomes (usually very 
vigorous), and even vegetative bulbils in the inflorescence (Beetle 
1980); this variability in mode of reproduction undoubtedly contributes 
to its success. In the UGB, it has successfully invaded disturbed riparian 
areas and serviceberry shrublands, Thurber fescue grasslands, and 
Subalpine shrublands, primarily. “It tends to increase under heavy 
grazing and form a dense sod” (Herzman and others 1967, Hansen and 
others 1988), but it can be drowned out if the water table permanently 
moves upward (Dayton and others 1937), for example through riparian 
improvement. Kentucky bluegrass is palatable and nutritious to most 
herbivores, especially cattle, but it is not a preferred range grass 
(Herzman and others 1967), because of four factors: 1. After the second 
week in June, it effectively stops growing, making hot-season or late- 
season grazing difficult; 2. It is a poor soil binder and a poor bank 
stabilizer, leading to gullying and further deterioration in the riparian 
areas into which it has invaded; 3. It is poorly drought-resistant, and dies 
back in dry years. 4. Production is least in dry years when the forage is 
needed most (Schwan 1951). Rated as High forage preference for cattle, 
sheep, horses, and elk; and Moderate for deer and antelope (Dennis and 
Antonio 1980). Utilization guides given in Kinney and Clary (1994). 
Poorly tolerant of acid soils or water-logged soils, but often does well on 
limestone soils (Dayton and others 1937). A poor choice for 
revegetation, since it is an exotic and major threat to the genetic integrity 
of native plants, and it has poor soil binding and bank stabilizing 
capabilities. General description, seed handling, and planting methods in 
Wasser and Shoemaker (1982). Rated as FACU (“Generally an upland, 
nonwetland species”) by Reed (1988), but Kentucky bluegrass has a 
high probability of occurring in potential or current wetlands at low 
elevations (using the definition of wetland in Federal Interagency 
Committee for Wetland Delineation 1989), at higher elevations, in the 
Subalpine, Kentucky bluegrass can occur in some depleted non-wetland 
Thurber fescue sites. Kentucky bluegrass should be rated FAC (“Equally 
likely to be found in wetlands and nonwetlands’’) by the system of Reed 
(1988). 

In the UGB: Elevation from 7530 ft to 10990 ft, average 9140 + 55 ft. 
Slope from 0.0% to 49.8%, average 9.4 + 0.8%. Average aspect is 174°, 
t = 0.120. Permeability is 0-31.3-72 + 2.6. Soil depth is 33-86.8-203 + 
7.0 cm. Depth of mollic horizon(s) is 0-56.3-203 + 5.4 cm. 

Attribute POPR (n=141, r1=0.299, r5=0.255) 


Attributes that have r> 0.1 r= 
Elevation —0.245 
Slope —0.116 
Total live cover 0.196 
Depth of mollic horizon(s) 0.141 
Latitude —0.196 
Longitude —0.200 


Rock cover (gravel+cobble+stones) 0.169 
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Soil permeability 0.129 
droppings cattle 0.325 
litter and duff 0.154 
small gravel < 1 cm 0.111 
Achillea lanulosa 0.353 
Artemisia tridentata 0.114 
Aster foliaceus 0.137 
Aster spathulatus 0.324 
Aster 0.161 
Critesion brachyantherum 0.212 
Crataegus rivularis 0.208 
Elytrigia repens 0.241 
Juncus ater 0.305 
Koeleria macrantha 0.119 
Pentaphylloides floribunda 0.117 
Populus angustifolia 0.272 
Poa palustris 0.149 
Ribes inerme 0.120 
Rosa woodsii 0.189 
Salix bebbiana 0.136 
Salix geyeriana 0.130 
Salix lucida ssp. lasiandra 0.106 
Taraxacum officinale 0.568 
Trifolium repens 0.350 
Vicia americana 0.147 


118. Poa reflexa (PORE) nodding bluegrass. Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 8360 ft to 12050 ft, average 9868 + 277 
ft. Slope from 1.3% to 53.2%, average 19.0 + 4.4%. Average aspect is 
222°, r = 0.024. Permeability is 5-35.0-70 + 10.6. Soil depth is 23-53.2- 
90 + 9.5 cm. Depth of mollic horizon(s) is 0-30.0-75 + 9.4 cm. 

Attribute PORE (n=13, r1=0.785, r5=0.703) 


Attributes that have r>0.1 r= 
Bromopsis canadensis 0.295 
Cardamine cordifolia 0.270 
Psychrophila leptosepala 0.101 
Salix planifolia 0.151 


119. Poa secunda (POSE) Sandberg bluegrass. An early-blooming 
grass, that produces herbage for a relatively short period of time in early 
season (Tisdale and Hironaka 1981). “Very palatable and grazed 
especially in the spring and early summer. Produces a small amount of 
total forage. Very drought resistant, and able to resist trampling with its 
deep roots (Dayton and others 1937). Decreases under heavy spring 
grazing” (Herzman and others 1967). Rated as High forage preference 
for elk, deer, and antelope; and Moderate for cattle, sheep, and horses 
(Dennis and Antonio 1980, as Poa sandbergii). Capable of producing 
seed without pollination, a facultative apomict (Gilmartin and others 
1986). General description, seed handling, and planting methods in 
Wasser and Shoemaker (1982). Never found in wetlands (unlisted in 
Reed 1988). 

In the UGB, Sandberg bluegrass is not easy to tell from muttongrass, 
but they can usually be distinguished thus: ; 

* Poa secunda - relatively short (20-30 cm), leaves green, short, /_ to 

“2 of the stem, all densely tufted at base of stem; stem darker 
leaves; panicle open, not clumpy; spring blooming 

* Poa fendleriana - medium height (25-60 cm); leaves and stems 

dusty gray-green, longer, % to % of the stem, densely tufted at base 
but also some on upper sheaths; panicle clumpy; early summer 
blooming 
Of course, not all these characters will work all the time - these are 
Poas, after all! Sometimes called Poa sandbergii, hence the common 
name “Sandberg bluegrass.” 

In the UGB: Elevation from 7600 ft to 10300 ft, average 8874 + 81 ft. 
Slope from 1.0% to 49.8%, average 16.3 + 1.8%. Average aspect is 
328°, r = 0.255. Permeability is 5-33.2-59 + 4.9. Soil depth is 25-63.9- 
137 + 9.6 cm. Depth of mollic horizon(s) is 0-20.3-62 + 3.5 cm. 

Attribute POSE (n=52, r1=0.472, r5=0.406) 


Attributes that have r>0.1 r= 
Frequency 0.119 
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droppings elk 0.106 
large gravel 1-10 cm 0.112 
small gravel < 1 cm 0.126 
Antennaria rosea 0.114 
Artemisia nova 0.116 
Artemisia tridentata 0.108 
Carex filifolia 0.304 
Castilleja lineariifolia 0.110 
Chrysothamnus depressus 0.218 
Chrysothamnus viscidiflorus 0.106 
Elymus elymoides 0.147 
Enigeron eatonii 0.217 
Koeleria macrantha 0.152 
Phlox hoodii 0.172 
Stipa pinetorum 0.186 
Trifolium rusbyi 0.233 


120. Stipa comata (STCO4) needle-and-thread, “porcupine grass” 
(Hanson 1929). Occurs where surface layers of soil has <18% clay (and 
often where 285% sand) and 15-35% rock fragments. Soils are Mesic or 
Frigid, Aridic (bordering on Xeric) (Platou and others 1986). 

Needle-and-thread is a grass in the middle. It is quite palatable early, 
but the long stiff awns developing later make it completely unpalatable. 
Needle-and-thread is of uncertain successional status in our area. It can 
be found dominating a number of sites to the exclusion of other species, 
but its ability to thrive in subsoil makes me hesitate to call it a climax 
grass. On the other hand, needle-and-thread does appear to be the only 
dominant on flat rocky benches in the Foothills; what else would grow 
there? 

A bunchgrass especially common on coarse to very coarse soils, 
needle-and-thread can grow in soils of low fertility, so it is often found 
growing in the former subsoil after the organic layers have eroded off. 
“Especially important for early spring feed. The forage is good and is 
readily eaten until the seed-heads are produced. May green up and be 
grazed in the fall when moisture conditions are favorable. Continued 
heavy use in the spring causes this grass to die” (Herzman and others 
1967; also see Hanson 1929); mechanically unusable in the summer due 
to its long stiff awns; somewhat more used in the fall and winter 
(Hanson 1929, Dayton and others 1937). Rated as High forage 
preference for cattle, horses, and elk; Moderate for sheep, deer, and 
antelope (Dennis and Antonio 1980); probably somewhat overstated as 
far as UGB goes. Can be severely harmed by fire, especially in June or 
July (Wright and others 1979). Never found in wetlands (unlisted in 
Reed 1988). 

In the UGB: Elevation from 7675 ft to 10530 ft, average 8811 + 39 ft. 
Slope from 1.0% to 50.8%, average 16.2 + 0.9%. Average aspect is 
245°, r = 0.327. Permeability is 4-41.5-76 + 1.6. Soil depth is 13-66.8- 
285 + 3.6 cm. Depth of mollic horizon(s) is 0-25.9-160 + 2.1 cm. 

Attribute STCO4 (n=160, r1=0.283, r5=0.241) 


Attributes that have r>0.1 r= 
Frequency 0.165 
Elevation —0.109 
Rock cover (gravel+cobble+stones) 0.142 
Soil permeability 0.108 
cobble 10-25 cm 0.157 
droppings elk 0.253 
large gravel 1-10 cm 0.280 
lichen on soil 0.109 
litter and duff —0.144 
live plant bases 0.146 
small gravel < 1 cm 0.160 
Artemisia frigida 0.193 
Artemisia tridentata ssp. wyomingensis 0.148 
Carex stenophylla ssp. eleocharis 0.195 
Chondrosum gracile 0.240 
Elymus elymoides 0.270 
Koeleria macrantha 0.135 
Krascheninnikovia lanata 0.322 
Phlox hoodii 0.183 
Stipa nelsonii 0.204 
Stipa pinetorum 0.142 
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Tetraneuris torreyana 0.142 

121. Stipa hymenoides (STHY6) Indian ricegrass. Indian ricegrass 
production is apparently not correlated with precipitation or temperature 
(Fetcher and Trlica 1980). Occurs where surface layers of soil has <18% 
clay and 215% rock fragments. Soils are Mesic or Frigid, strongly 
Aridic or Aridic-bordering on Xeric (Platou and others 1986). 

On sandy sites under conditions of moisture and nitrogen stress, 
Indian ricegrass can have nitrogen-fixing properties in root nodules 
(Wullstein 1980). A good soil-binder in sandy soils or sand dunes 
(Ramaley 1942). Moderately alkali-tolerant (Dayton and others 1937). 
One of the most drought-resistant native grasses (Dayton and others 
1937), it is an important winter range forage source for livestock, elk, 
and deer. “Over much of its range Indian ricegrass has largely 
disappeared in the wake of destructive grazing” (Dayton and others 
1937); has decreased notably “because of over-grazing” (Herzman and 
others 1967). Rated as High forage preference for cattle, sheep, horses, 
and elk; and Moderate for deer and antelope (Dennis and Antonio 1980). 
Indian ricegrass has high value as winter feed for cattle, elk, and deer 
(Dayton and others 1937, Pearson 1979). The seeds have been used by 
Indians as food since prehistoric times, ground into a meal; probably 
important here only in emergencies (Harrington and Matsumura 1967). 
General description, seed handling, and planting methods in Wasser and 
Shoemaker (1982). Never found in wetlands (unlisted in Reed 1988). 

Formerly called Oryzopsis hymenoides, this species is more 
anomalous in Oryzopsis than it is in Stipa, and in addition forms stable 
hybrids with other species within Stipa; it possibly belongs in its own 
genus. Stipa hymenoides was the first valid name given to this species, 
in 1817. 

In the UGB: Elevation from 7675 ft to 9960 ft, average 8629 + 59 ft. 
Slope from 1.0% to 70.0%, average 22.0 + 1.6%. Average aspect is 
206°, r = 0.330. Permeability is 9-45.5-79 + 3.0. Soil depth is 13-64.6- 
200 + 5.7 cm. Depth of mollic horizon(s) is 0-19.7-81 + 2.3 cm. 

Attribute STHY6 (n=91, r1=0.366, r5=0.314) 


Attributes that have r>0.1 r= 
Frequency 0.153 
Total live cover —0.122 
Rock cover (gravel+cobble+stones) 0.164 
cobble 10-25 cm 0.164 
large gravel 1-10 cm 0.234 
litter and duff —0.172 
small gravel < 1 cm 0.133 
Amelanchier utahensis 0.101 
Artemisia tridentata ssp. wyomingensis 0.167 
Cercocarpus montanus 0.124 
Chondrosum gracile 0.117 
Chrysothamnus viscidiflorus 0.108 
Phlox hoodii 0.104 
Tetradymia canescens 0.166 


122. Stipa lettermanii (STLE4) Letterman needlegrass. “Good, 
although not choice, palatability ... highest palatability in the spring and 
early summer while the plants are young and succulent” (Dayton and 
others 1937). More accurately rated by Dennis and Antonio (1980), who 
called it Moderate forage preference for cattle and horses; and Low for 
sheep, elk, deer, and antelope. Letterman needlegrass is rarely preferred, 
only grazed when nothing else is left. Significant use on Letterman 
needlegrass would indicate poor to very poor range condition. Optimum 
germination temperatures are minimum 20-25°C and maximum 25-30°C 
(Paulsen 1970). Never found in wetlands (unlisted in Reed 1988). 

The common tall, erect, rolled-leaf, purplish needlegrass at upper 
elevations in the UGB. Known as Stipa occidentalis, westem 
needlegrass, in the older range literature (Dayton and others 1937). 
Before about 1991, lower-stature, low-elevation, decumbent plants with 
curled leaves were included in Stipa lettermanii;, these plants are more 
correctly known as Stipa pinetorum, pine needlegrass. In addition, Stipa 
pinetorum has abundant long hairs on the lemma, particularly visible 
when the florets have expanded, somewhat like Indian ricegrass (Stipa 
hymenoides). My species concepts for S. lettermanii and S. pinetorum 
follow Hitchcock (1925). 

In the UGB: Elevation from 7860 ft to 10920 ft, average 9290 + 59 ft. 
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Slope from 0.0% to 57.6%, average 17.0 + 1.3%. Average aspect is 

121°, r= 0.124. Permeability is 2-35.9-81 + 3.1. Soil depth is 26-78.0- 

157 + 5.8 cm. Depth of mollic horizon(s) is 0-42.1-130 + 3.6 cm. 
Attribute STLE4 (n=97, r1=0.356, r5=0.304) 


Attributes that have r > 0.1 r= 
Artemisia arbuscula 0.158 
Artemisia cana 0.137 
Bromopsis porteri 0.117 
Eriogonum subalpinum 0.106 
Festuca thurberi 0.151 
Lupinus sericeus 0.279 
Stipa nelsoni 0.206 
Trifolium rusbyi 0.227 
Wyethia arizonica 0.118 


123. Stipa nelsonii (STNE3) Nelson's needlegrass, subalpine 
needlegrass (Dayton and others 1937, as Stipa columbiana). A relatively 
tall needlegrass with flat leaves (at least at their bases). It is not very 
common in the UGB, and since it is not very palatable either, not an 
important range grass. Rated as Moderate forage preference for cattle, 
sheep, horses, and elk; and Low for deer and antelope (Dennis and 
Antonio 1980, as Stipa columbiana). Never found in wetlands (unlisted 
in Reed 1988). 

Not common in the UGB, this is the tall, erect, broad-leaved 
needlegrass. Formerly included in the broad concept of Stipa 
columbiana (as var. nelsonii; Columbia needlegrass) by botanists prior 
to about 1975, Stipa nelsonii is now correctly considered a species in its 
own right (see Hitchcock 1925, Dayton and others 1937). Some of the 
low-elevation plants included in this species in the UGB are likely 
misidentified specimens of Stipa scribneri (Scribner needlegrass), a low- 
stature, low elevation, decumbent, broad-leaved needlegrass, uncommon 
on the Western Slope. The specific epithet, nelsonii, is in honor of Aven 
Nelson, professor of botany for many years at the University of 
Wyoming, founder of the Rocky Mountain Herbarium, co-founder of the 
Botanical Society of America, who considerably advanced botanical 
science in the Rocky Mountains. 

In the UGB: Elevation from 8050 ft to 10670 ft, average 9316 + 71 ft. 
Slope from 1.0% to 64.3%, average 20.1 + 1.8%. Average aspect is 0°, r 
= 0.045. Permeability is 2-36.9-81 + 2.9. Soil depth is 23-76.1-190 + 6.2 
cm. Depth of mollic horizon(s) is 0-39.8-137 + 4.3 cm. 

Attribute STNE3 (n=67, r1=0.422, r5=0.362) 


Attributes that have r> 0.1 r= 
Number of species 0.110 


Bromopsis canadensis 0.114 
Carex pensylvanica ssp. heliophila 0.276 
Elymus elymoides 0.168 
Erigeron subtrinervis 0.117 
Eriogonum umbellatum 0.241 
Festuca thurberi 0.101 
Lupinus sericeus O24 
Poa fendleriana 0.102 
Stipa comata 0.204 
Stipa lettermanii 0.206 
Symphoricarpos rotundifolius 0.325 


124. Stipa pinetorum (STPI2) pine woods needlegrass, pine 
needlegrass. Rated as High forage preference for cattle and horses; 
Moderate for sheep, elk, and deer; and Low for antelope (Dennis and 
Antonio 1980). Never found in wetlands (unlisted in Reed 1988). Pine 
woods needlegrass (Stipa pinetorum) is very common in the Gunnison 
Basin, especially with big sagebrush or black sagebrush. It is easily 
identified from a distance by the tufts of short, narrow, stiff but curly 
leaves with a purplish tinge (Arizona fescue is superficially similar but 
has a bluish tinge and very lax tufts of very-narrow, longer leaves). Pine 
woods needlegrass is somewhat palatable, but is rarely preferred by any 
herbivore. 

This is the low-stature, low-elevation, decumbent, rolled-leaf, curly- 
leaf needlegrass, very common at lower elevations, especially in big 
sagebrush sites, in the UGB. Prior to about 1990, these plants were 
misidentified as Stipa lettermanii, which is a taller, erect, rolled-leaf 
needlegrass at higher elevations, often associated with Thurber fescue in 


UGB. Stipa pinetorum has long hair conspicuous on the lemma, which 
becomes much more visible when the florets open (Hitchcock 1925). 

In the UGB: Elevation from 7600 ft to 10390 ft, average 8852 + 37 ft. 
Slope from 0.0% to 53.7%, average 17.7 + 0.9%. Average aspect is 
269°, r = 0.153. Permeability is 4-40.5-79 + 1.7. Soil depth is 13-65.3- 
200 + 3.4 cm. Depth of mollic horizon(s) is 0-26.4-143 + 1.9 cm. 

Attribute STPI2 (n=196, r1=0.256, r5=0.218) 


Major Plant Species 


125. Stipa viridula (STVI4) green needlegrass. A perennial 
bunchgrass with flat leaves, uncommon in the UGB, usually leaf green 
in color. “Good forage ... supplying succulent forage over a long 
period” (Dayton and others 1937). “Produces a fair amount of forage for 
early spring and summer grazing. The plants cannot withstand heavy 
spring use year after year. The plants decrease under these conditions” 
(Herzman and others 1967). “Very palatable and nutritious” (Hanson 


Attributes that have r>0.1 r= 1929). Rated as High forage preference for cattle, sheep, and horses; and 
Frequency 0.248 Moderate for elk, deer, and antelope (Dennis and Antonio 1980). 
Elevation —0.108 General description, seed handling, and planting methods in Wasser and 
Number of species 0.116 Shoemaker (1982). Never found in wetlands (unlisted in Reed 1988). 
droppings elk 0.187 This is a tall, erect, flat-leaf needlegrass, with bright leaf-green 
gravel 0.2-10 cm 0.115 foliage, not common in the UGB, usually only a few stems found in the 
litter and duff —0.104 most protected part of the stand (perhaps because of traditional heavy 
small gravel < 1 cm 0.203 grazing and browsing by livestock and wildlife in its habitat). It is fairly 
Artemisia nova 0.155 easy to tell from Stipa nelsonii and S. scribneri, the other broad-leaf 
Artemisia tridentata 0.278 needlegrasses here, by the color of the foliage, a few hairs at the top of 
Castilleja lineariifolia 0.143 the sheath, erect habit (as compared with S. scribneri), and habitat at 
Carex pityophila 0.145 lower elevations than S. nelsonii. In the UGB: Elevation from 8000 ft to 
Chrysothamnus viscidiflorus 0.245 10060 fi, average 8766 + 167 ft. Slope from 7.0% to 53.7%, average 
Elymus elymoides 0.256 22.7 + 4.2%. Average aspect is 31°, r = 0.328. Permeability is 3-30.1-56 
Erigeron eatonii 0.228 + 4.5. Soil depth is 32-82.8-183 + 12.9 cm. Depth of mollic horizon(s) is 
Koeleria macrantha 0.187 4-32.7-75 + 6.0 cm. 
Leucopoa kingii 0.100 Attribute STVI4 (n=13, r1=0.785, r5=0.703) 
Pascopyrum smithii 0.138 Attributes that have r> 0.1 = 
Penstemon teucrioides 0.109 Soil depth 0.111 
Phlox hoodii 0.214 wood 1-3 in diam. 0.174 
Poa fendleriana 0.172 Amelanchier utahensis 0.587 
Poa secunda 0.186 Bromopsis porteri 0.109 
Purshia tridentata 0.183 Carex pityophila 0.204 
Stipa comata 0.142 Cercocarpus montanus 0.116 
Stipa viridula 0.175 Elymus elymoides 0.131 
Tetradymia canescens 0.211 Stipa pinetorum 0.175 
Trifolium rusbyi 0.137 Symphoricarpos rotundifolius 0.190 
d. Forbs 
“Forbs is a term that has been coined by Dr. F. E. Clements cobble 10-25 cm —0.117 
to designate [herbaceous] flowering plants other than grasses and droppings cattle 0.132 
grasslike plants...” (Hanson 1929) large gravel 1-10 cm —0.148 
lichen on soil —0.105 
126. Achillea lanulosa (ACLAS5) western yarrow. Nearly everywhere litter and duff 0.180 
in the Basin except true wetlands and alpine. Sprouts from short shallow small gravel < 1 cm —0.155 
rhizomes; susceptible to fire-kill, reduced by severe fire, increases by Artemisia tridentata -0.125 
natural seeding after fire (Crane 1982). Aster spathulatus 0.226 
“Fair forage for sheep, lesser value for cattle” (Hermann 1966). Rated Aster 0.140 
as Moderate forage preference for sheep, elk, deer, and antelope; Low Bromopsis porteri 0.225 
for cattle and horses (Dennis and Antonio 1980). An increaser with Carex egglestonii 0.156 
cattle grazing (especially summer use), much more so with sheep use, so Carex foenea 0.136 
large quantity is an indicator of “continued past overstocking and Critesion brachyantherum 0.110 
excessive utilization” (Dayton and others 1937) and poor condition in Elytrigia repens 0.206 
rangelands. Resistant to spraying with 2,4-D (Blaisdell and others 1982). Elymus trachycalus 0.180 
Used in popular medicine (Moore 1979). General description, seed Erigeron eatonii —0.101 
handling, and planting methods in Wasser and Shoemaker (1982, as A. Erigeron speciosus 0.173 
millefolium). Generally an upland, nonwetland species (Reed 1988, as A. Festuca arizonica —0.102 
millefolium),. Festuca thurberi 0.264 
In the UGB: Elevation from 7530 ft to 12770 ft, average 9581 + 45 ft. Galium septentrionale 0.102 
Slope from 0.0% to 214.5%, average 15.0 + 0.8%. Average aspect is Juncus ater 0.228 
230°, r = 0.050. Permeability is 0-34.4-83 + 1.7. Soil depth is 5-72.1- Pentaphylloides floribunda 0.178 
190 + 3.0 cm. Depth of mollic horizon(s) is 0-36.6-170 + 1.9 cm. Poa nemoralis ssp. interior 0.244 
Attribute ACLAS (n=421, r1=0.176, r5=0.150) Poa palustris 0.119 
Attributes that have r > 0.1 r= Poa pratensis 0.353 
Slope —0.107 Potentilla pulcherrima 0.341 
Total live cover 0.309 Rosa woodsii 0.123 
Number of species 0.135 Taraxacum officinale 0.589 
Depth of mollic horizon(s) 0.155 Valeriana capitata 0.232 
Latitude —0.110 Vicia americana 0.268 
Longitude —0.108 
Rock cover (gravel+cobble+stones) —0.218 127. Acomastylis rossii ssp. turbinata (ACROT) alpine avens. 
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Major Plant Species 


“Frequently the dominant flowering plant in alpine zones of the Rockies. 
Despite such abundance, it is ... completely worthless as forage there” 
(Hermann 1966), probably because cattle almost never get up that high; 
it is somewhat palatable to sheep. “Despite its questionable palatability 
in the alpine Zone, it is an important plant there because it is a major 
contributor to soil stability and development” (Hermann 1966). Rated as 
High forage preference for sheep, elk, deer, and antelope (7), and 
Moderate for cattle and horses (Dennis and Antonio 1980, as Geum 
rossii ssp. turbinatum), surely these ratings are off. In any case, it’s hard 
to imagine an antelope in the habitat for this species. Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8160 ft to 12885 ft, average 12039 + 117 
ft. Slope from 0.0% to 46.6%, average 12.1 + 1.6%. Average aspect is 
282°, r = 0.222. Permeability is 47-56.2-62 + 32.4. Soil depth is 5-27.7- 
114+2.1 cm. Depth of mollic horizon(s) is 0- 6.6-38 + 1.4 cm. 

Attribute ACROT (n=51, r1=0.475, r5=0.409) 


Attributes that have r > 0.1 r= 
Frequency —0.103 
Elevation 0.156 
Erigeron melanocephalus 0.100 
Festuca brachyphylla ssp. coloradensis 0.112 
Poa glauca 0.135 
Salix brachycarpa 0.167 


128. Antennaria rosea (ANRO2) rose pussytoes. Has increased 
significantly “on ranges where the plant cover has been materially 
reduced as a result of excessive grazing” (Dayton and others 1937). 
Rated as High forage preference for sheep (flowering stalks, according 
to Dayton and others 1937); Moderate for deer; and Low for cattle, 
horses, elk, and antelope (Dennis and Antonio 1980). Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 7960 ft to 11960 ft, average 9532 + 53 ft. 
Slope from 0.0% to 111.1%, average 17.3 + 1.0%. Average aspect is 
236°, r = 0.106. Permeability is 8-41.7-80 + 2.3. Soil depth is 10-65.8- 
183 + 3.2 cm. Depth of mollic horizon(s) is 0-20.2-87 + 1.3 cm. 

Attribute ANRO2 (n=210, r1=0.249, r5=0.211) 


Attributes that have r> 0.1 r= 
Frequency 0.118 
Bare soil cover 0.115 
bare soil 0.115 
droppings elk 0.130 
Artemisia tridentata ssp. vaseyana 0.117 
Carex filifolia 0.271 
Carex obtusata 0.179 
Danthonia parryi 0.120 
Erigeron eatonii 0.165 
Eremogone fendleri 0.206 
Eriogonum subalpinum 0.161 
Engeron subtrinervis 0.105 
Festuca arizonica 0.219 
Festuca saximontana 0.179 
Heterotheca villosa 0.103 
Koeleria macrantha 0.266 
Muhlenbergia filiculmis 0.131 
Muhlenbergia filiformis 0.155 
Picradenia richardsonii 0.118 
Potentilla hippiana 0.152 
Poa secunda 0.114 


129. Arnica cordifolia (ARCO9) heartleaf amica. Common in moist, 
cold, shaded forests, especially subalpine fir-Engelmann spruce forests. 
Sprouts from rhizomes after fire, but usually survives low to moderate 
fire and regrows quickly from vegetative and seed reproduction (Crane 
1982). Seed viability after a fire is very low (Romme and others 1995). 

Of only occasional use to herbivores (Hermann 1966). Rated as High 
forage preference for elk and deer; Moderate for sheep, and Low for 
cattle, horses, and antelope (Dennis and Antonio 1980). Used in popular 
medicine as a constituent of a liniment (Moore 1979). Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 9000 ft to 11800 ft, average 10178 + 101 
ft. Slope from 0.0% to 66.2%, average 24.7 + 2.4%. Average aspect is 
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354°, r = 0.239. Permeability is 14-48.5-72 + 4.7. Soil depth is 15-64.2- 
275 + 6.9 cm. Depth of mollic horizon(s) is 0-14.7-65 + 2.1 cm. 
Attribute ARCO9 (n=55, r1=0.460, r5=0.396) 


Attributes that have r>0.1 r= 
Total live cover 0.176 
litter and duff 0.116 
wood 1-3 in diam. 0.148 
Abies bifolia 0.161 
Aster 0.121 
Bromopsis canadensis 0.230 
Carex geyeri 0.254 
Chamerion angustifolium 0.204 
Fragania virginiana 0.166 
Geranium richardsonii 0.185 
Lathyrus leucanthus O257. 
Linnaea borealis 0.116 
Oreochrysum parryi 0.143 
Paxistima myrsinites 0.215 
Pinus contorta 0213 
Picea engelmannii 0.163 
Populus tremuloides 0.213 
Rosa woodsii 0.156 
Thalictrum fendleri 0.112 
Vaccinium myrtillus ssp. oreophilum 0.151 
Vicia americana 0.169 


130. Artemisia frigida (ARFR4) fringed sage, estafiata, fringed 
sagewort. A very adaptable plant, “basking in the glowing sunshine of 
the southwestern summer, and also withstanding the frigid rigors of the 
Arctic” (Dayton and others 1937). Fringed sage is a noted rangeland 
increaser, some would call it a weed, but it is a native plant. It can be a 
pest in some situations; it is seral in all sites where found in the UGB. A 
weedy native species, with tremendous reproductive potential, both 
vegetative and by seed. Who are we to say we can overcome it? It is 
slightly palatable to cattle and domestic sheep, and is clearly not 
preferred unless all the grasses are gone (Rauzi 1982). But fringed sage 
is a major component of seasonal diets of bighorn sheep, pronghorn 
antelope, mule deer, and elk, at Trickle Mountain, near the UGB and 
closely related to it ecologically (Cooperrider and Bailey 1986). Rated 
as High forage preference for sheep, elk, deer, and antelope, and 
Moderate for cattle and horses (Dennis and Antonio 1980). Fringed sage 
is slow-growing, and grazing of individual plants results in decreased 
height growth, thus it has a selective advantage over associated grasses 
(Cooperrider and Bailey 1986). The lower stature of these plants also 
results in the plants being more often under snow on winter ranges, and 
so unavailable then (Cooperrider and Bailey 1986). A noted increaser 
with grazing use on rangelands, common in the UGB except at the 
highest and lowest elevations; also invades disturbed sites readily and 
quickly (Ferguson and Frischknecht 1983). Chemical control has been 
tned (and failed) many times, success usually requires fairly heavy 
levels of herbicide (Wilson and Stubbendieck 1981). Perhaps it’s just as 
well, considering its usefulness on winter ranges. Seed storage and 
growth methods are described in Vories (1981). General description, 
seed handling, and planting methods in Wasser and Shoemaker (1982). 
Germination requirements in Sabo and others (1979). Never found in 
wetlands (unlisted in Reed 1988). 

Considered a forb here, some authors have called it a “perennial half- 
shrub” (Rauzi 1982, Cooperrider and Bailey 1986). In the UGB: 
Elevation from 7700 ft to 10800 ft, average 9053 + 50 ft. Slope from 
0.0% to 214.5%, average 24.7 + 1.9%. Average aspect is 212°, r = 
0.338. Permeability is 8-45.6-81 + 2.7. Soil depth is 14-65.8-200 + 4.4 
cm. Depth of mollic horizon(s) is 0-22.7-143 + 2.4 cm. 

Attribute ARFR4 (n=165, r1=0.279, r5=0.237) 

Attributes that have r>0.1 = 
0.143 


Total live cover 

Rock cover (gravel+cobble+stones) 0.182 
Bare soil cover 0.182 
bare soil 0.180 
large gravel 1-10 cm 0.124 
lichen on soil 0.161 
litter and duff —0.245 


small gravel < 1 cm 0.126 
Chondrosum gracile 0.175 
Krascheninnikovia lanata 0.230 
Mertensia lanceolata 0.170 
Muhlenbergia montana 0.112 
Pascopyrum smithii 0.113 
Picradenia richardsonii 0.194 
Stipa comata 0.193 
Tetraneuris torreyana 0.248 


131. Aster (ASTER) aster. “Almost negligible importance” as forage 
for livestock or wildlife (Hermann 1966). Could be found in wetlands, 
or not (Reed 1988); those wishing to delineate wetlands must identify 
asters to species. 

In the UGB: Elevation from 8000 ft to 11620 ft, average 9254 + 81 ft. 
Slope from 0.0% to 64.3%, average 16.1 + 1.6%. Average aspect is 
317°, r = 0.105. Permeability is 9-41.5-80 + 3.5. Soil depth is 8-63.4- 
182 + 5.5 cm. Depth of mollic horizon(s) is 0-27.3-107 + 2.8 cm. 

Attribute ASTER (n=72, r1=0.408, r5=0.350) 

Attnbutes that have r>0.1 r= 


Total live cover 0.149 
wood > 1 in diam. 0.122 
Achillea lanulosa 0.140 
Arnica cordifolia ONT 
Chamerion angustifolium 0.129 
Geranium richardsonii 0.169 
Poa nemoralis ssp. interior 0.124 
Poa pratensis 0.161 
Ribes inerme 0.113 
Rosa woodsii 0.237 
Taraxacum officinale 0.167 
Urtica gracilis 0.136 


132. Aster foliaceus (ASFO) leafybract aster. Rated “fair” as forage 
for livestock or wildlife (Hermann 1966). Rated as Moderate forage 
preference for sheep, elk, deer, and antelope; and Low for cattle and 
horses (Dennis and Antonio 1980, also see Hansen and others 1988). 
The two asters listed here are common in early-seral, depleted riparian 
areas, and so they are commonly used as indicators of poor condition 
there. An increaser with grazing use. Resistant to spraying with 2,4-D 
(Blaisdell and others 1982). Generally an upland, nonwetland species 
(Reed 1988). 

In the UGB: Elevation from 7530 ft to 10600 ft, average 9053 + 137 
ft. Slope from 0.0% to 64.3%, average 12.1 + 2.7%. Average aspect is 
298°, r= 0.141. Permeability is 12-36.8-69 + 8.5. Soil depth is 31-81.5- 
155 + 18.5 cm. Depth of mollic horizon(s) is 9-49.7-149 + 11.6 cm. 

Attribute ASFO (n=30, r1=0.591, r5=0.514) 

Attributes that have r> 0.1 r= 


Total live cover 0.157 
wood 1-3 in diam. 0.134 
Crataegus rivularis 0.301 
Danthonia parryi 0.110 
Elymus glaucus 0.229 
Ligusticum porter 0.245 
Populus angustifolia 0.234 
Poa palustris 0.187 
Poa pratensis 0.137 
Rosa woodsi1 0.163 
Salix lutea 0.137 
Thalictrum fendleri 0.146 


133. Aster spathulatus (ASSP16) western aster. “Almost negligible 
importance” as forage for livestock or wildlife (Hermann 1966). The 
two asters listed here are common in early-seral, depleted riparian areas, 
and so they are commonly used as indicators of poor condition there. An 
increaser with grazing use. Equally likely to be found in wetlands and 
nonwetlands (Reed 1988, as Aster occidentalis). 

In the UGB: Elevation from 7920 ft to 10440 ft, average 9126 + 74 ft. 
Slope from 1.2% to 59.5%, average 12.1 + 1.6%. Average aspect is 
177°, r = 0.215. Permeability is 4-34.3-70 + 4.4. Soil depth is 13-75.6- 
203 + 9.2 cm. Depth of mollic horizon(s) is 0-46.8-203 + 6.9 cm. 


Major Plant Species 


Attribute ASSP16 (n=63, r1=0.433, r5=0.372) 
Attributes that have r > 0.1 r= 


Total live cover 0.184 
droppings cattle 0.404 
Achillea lanulosa 0.226 
Crataegus rivularis 0.216 
Elytrigia repens 0.144 
Juncus ater 0.297 
Pascopyrum smithii 0.143 
Padus virginiana 0.128 
Poa pratensis 0.324 
Rosa woodsii 0.112 
Salix lutea 0.112 
Taraxacum officinale 0.283 
Vicia americana 0.134 


134. Cardamine cordifolia (CACO6) heartleaf bittercress. “Of some 
importance as forage ... Livestock are apt to crop this plant especially in 
the spring, but in the westem mountain regions it is frequently too local 
and scattered to assume any special importance, though in some places it 
is a useful secondary species” (Hermann 1966). Can be eaten raw or 
cooked (Kirk 1970). Usually found in wetlands (Reed 1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 8160 ft to 11640 ft, average 9819 + 123 
ft. Slope from 0.0% to 26.8%, average 4.9 + 0.8%. Average aspect is 
41°, r= 0.039. Permeability is 4-28.6-61 + 6.1. Soil depth is 20-68.2-93 
+ 11.6 cm. Depth of mollic horizon(s) is 0-55.3-87 + 11.1 cm. 

Attribute CACO6 (n=34, r1=0.563, r5=0.488) 


Attributes that have r>0.1 r= 
moss on soil 0.177 
water open 0.130 
Alnus incana ssp. tenuifolia 0.104 
Calamagrostis canadensis 0.132 
Conioselinum scopulorum 0.212 
Mertensia ciliata 0.348 
Picea engelmannii 0.174 
Poa reflexa 0.270 
Psychrophila leptosepala 0.108 
Ribes inerme 0.183 
Salix planifolia 0212 
Senecio tniangularis 0.202 
Urtica gracilis 0.133 
Veronica americana 0.316 


135. Castilleja lineariifolia (CALI4) Wyoming paintbrush. The state 
flower of Wyoming. Low forage value for herbivores, but used by 
nestling sage grouse for food. Probably decreases after spraying with 
2,4-D (Blaisdell and others 1982). Flowers can be eaten raw, but don’t 
do it, because of selenium (a poison) taken up by the plants from the soil 
(Kirk 1970). Never found in wetlands (unlisted in Reed 1988). 

This is the most common paintbrush in the Basin, but there are about 
ten other species; although they occupy very different habitats, they 
differ little in their forage values. In the UGB: Elevation from 7675 ft to 
10400 ft, average 9057 + 38 ft. Slope from 0.0% to 111.1%, average 
22.4 + 1.2%. Average aspect is 274°, r = 0.242. Permeability is 2-40.5- 
77 + 1.6. Soil depth is 13-69.1-194 + 3.0 cm. Depth of mollic horizon(s) 
is 0-30.1-143 + 1.8 cm. 

Attribute CALI4 (n=157, r1=0.285, r5=0.243) 


Attributes that have r> 0.1 r= 
Number of species 0.139 
Soil permeability 0.141 
droppings elk 0.150 
Amelanchier alnifolia 0.170 
Artemisia tridentata 0.321 
Carex obtusata 0.150 
Chrysothamnus viscidiflorus 0.127 
Elymus elymoides 0.130 
Engeron eatonii 0.170 
Enogonum umbellatum 0.242 
Koelena macrantha 0.184 
Lupinus sericeus 0.172 
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Poa fendleriana 0.293 
Poa secunda 0.110 
Purshia tridentata 0.187 
Stipa pinetorum 0.143 


136. Chamerion angustifolium (CHAN9) fireweed. A common plant 
in forests, which increases quickly and dramatically when the stand 
burns (hence the common name). Produces an abundance of viable seed, 
which germinate rapidly after a fire (Romme and others 1995). Rated as 
High forage preference for sheep, elk, and deer, and Moderate for cattle, 
horses, and antelope (Dennis and Antonio 1980). Known as a nectar 
producer, used as a bee plant (Dayton and others 1937). Young leaves 
and flower buds edible as a salad, young shoots as a potherb (Harrington 
and Matsumura 1967, Kirk 1970). Generally an upland, nonwetland 
species (Reed 1988). 

Formerly known as Epilobium angustifolium. 

In the UGB: Elevation from 7645 ft to 12080 ft, average 9936 + 99 ft. 
Slope from 0.0% to 57.7%, average 14.8 + 1.4%. Average aspect is 
188°, r = 0.248. Permeability is 0-38.0-73 + 4.0. Soil depth is 15-65.6- 
160 + 5.2 cm. Depth of mollic horizon(s) is 0-31.1-160 + 3.9 cm. 

Attribute CHANS (n=93, r1=0.363, r5=0.310) 


Attributes that have r> 0.1 r= 
Total live cover 0.234 
Arnica cordifolia 0.204 
Aster 0.129 
Betula fontinalis 0.139 
Bromopsis canadensis 0.172 
Bromopsis porteri 0.103 
Calamagrostis canadensis 0.219 
Carex geyeri 0.146 
Conioselinum scopulorum 0.145 
Fragaria virginiana 0.183 
Geranium richardsonii 0.460 
Lathyrus leucanthus 0.346 
Paxistima myrsinites 0.178 
Populus tremuloides 0.300 
Salix monticola 0.167 
Thalictrum fendleri 0.326 


137. Chamerion subdentatum (CHSU11) fireweed. Not listed in Reed 
(1988), probably should be FACU (“generally an upland, nonwetland 
species’’) by his system. 

In the UGB: Elevation from 9240 ft to 12050 ft, average 11073 + 626 
ft. Slope from 2.0% to 46.6%, average 26.9 + 11.6%. Average aspect is 
67°, r= 0.949. Soil depth is 5-13.3-20 + 4.4 cm. 

Attribute CHSU11 (n=3, r1=0.987, r5=0.961) 

Attributes that have r>0.1 r= 
Rock cover (gravel+cobblet+stones) 0.128 
cover grav+cobtston 0.199 


138. Ciliaria austromontana (CIAU3) spotted saxifrage. Generally an 
upland, nonwetland species (Reed 1988, as Saxifraga bronchialis). 

In the UGB: Elevation from 8610 ft to 12000 ft, average 9775 + 354 
ft. Slope from 17.6% to 567.1%, average 106.6 + 48.7%. Average aspect 
is 308°, r = 0.365. Permeability is 28-34.4-38 + 24.3. Soil depth is 13- 
59.3-84 + 32.5 cm. Depth of mollic horizon(s) is 0- 4.0- 8 + 2.3 cm. 

Attribute CIAU3 (n=11, r1=0.821, r5=0.741) 


Attributes that have r> 0.1 r= 
Slope 0.222 
Rock cover (gravel+cobblet+stones) 0.113 
cover grav+cob+ston 0.189 
Juniperus communis 0.104 
Ligularia holmii 0.255 
Pentaphylloides flonbunda 0.188 
Pinus flexilis 0.575 


139. Conioselinum scopulorum (COSC2) Rocky Mountain hemlock- 
parsley. “Although it has been reported generally to provide good to 
excellent forage to all kinds of livestock, it is seldom plentiful enough to 
be ranked among the more important forage plants” (Hermann 1966). It 
is palatable and sought after by elk and deer as well. But hemlock- 
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parsley is mostly notable because it prefers partly-shaded riparian areas 
(especially willow riparian areas) and is a decreaser with grazing. 
Hence, hemlock-parsley in any quantity is one of the best indicator 
plants for good to excellent condition in willow riparian. Usually found 
in wetlands (Reed 1988). 

In the UGB: Elevation from 8210 ft to 12050 ft, average 9794 + 134 
ft. Slope from 0.0% to 57.7%, average 5.5 + 1.5%. Average aspect is 
70°, r = 0.096. Permeability is 0-27.2-70 + 4.0. Soil depth is 15-80.6- 
149 + 8.7 cm. Depth of mollic horizon(s) is 0-61.4-149 + 8.8 cm. 

Attribute COSC2 (n=42, r1=0.516, r5=0.446) 

Attnbutes that have r>0.1 r= 


Total live cover 0.146 
moss on soil 0.310 
Carex aquatilis 0.123 
Calamagrostis canadensis 0.355 
Cardamine cordifolia 0.212 
Carex disperma 0.331 
Carex utriculata 0.117 
Chamerion angustifolium 0.145 
Mertensia ciliata 0.122 
Psychrophila leptosepala 0.134 
Salix bebbiana 0.284 
Salix lutea 0.166 
Salix monticola 0.271 
Salix planifolia 0.271 
Veronica americana 0.178 


140. Cystopteris fragilis (CYFR2) brittle fern. Generally an upland, 
nonwetland species (Reed 1988). 

In the UGB: Elevation from 9280 ft to 11720 ft, average 10003 + 324 
ft. Slope from 7.0% to 567.1%, average 122.4 + 67.6%. Average aspect 
is 96°, r= 0.481. Soil depth is 15-15.0-15 + 50.8 cm. 

Attribute CYFR2 (n=8, r1=0.882, r5=0.811) 


Attributes that have r>0.1 r= 
Slope 0.366 
Rock cover (gravel+cobbletstones) 0.199 
litter and duff —0.134 
cover gravt+cobtston 0.324 
Betula glandulosa 0.329 
Holodiscus dumosus 0.442 
Phacelia heterophylla 0.188 


Ribes cereum 0.278 

141. Equisetum arvense (EQAR) field horsetail, scouring-rush. A 
fern-like plant, reproducing by spores, with separate different-looking 
male and female plants. Contains crystals in the foliage that explain the 
plant’s use by native Americans for scouring tools. Because of that 
scoring action, horsetail is rough on the digestive tract, so reported to be 
poisonous to livestock, particularly horses and cattle (Dayton 1960, 
Reed and Hughes 1970); few cases have been reported, however, 
probably because it is rarely sought after. It would be a plant to avoid in 
hay, but it grows in sandy and rocky soils, often in the shade of trees or 
tall shrubs, and so unlikely to be encountered in more poorly-drained 
hay meadows. An important food for grizzly bears in Montana (Hansen 
and others 1989). The cone-bearing (reproductive) young shoots are 
reported to be edible when cooked, but they recommend being careful 
because of the plant’s reputation (Harrington and Matsumura 1967, i<irk 
1970). Also used in popular medicine (Moore 1979). Equally likely to 
be found in wetlands and nonwetlands (Reed 1988), but horsetail is 
almost always found in microsites that are at least seasonally wet, but 
may not qualify for wetland status under the interagency, regulatory 
definition (Federal Interagency Committee for Wetland Delineation 
1989). 

Horsetail — field horsetail (Equisetum arvense) as well as the other 
horsetails (Hippochaete spp.) — are fairly common in spruce forested 
riparian areas and better-drained stages of willow riparian areas. The 
horsetails technically are not forbs, but rather fernlike plants. Generally 
in this document, the various species of horsetail have not been 
distinguished from one another, but rather simply lumped into the one 
species EQAR. 

In the UGB: Elevation from 7645 ft to 10110 ft, average 8966 + 98 ft. 


Slope from 0.0% to 37.0%, average 5.2 + 0.9%. Average aspect is 190°, 
t = 0.444. Permeability is 0-21.5-60 + 3.4. Soil depth is 33-82.3-160 + 
11.0 cm. Depth of mollic horizon(s) is 6-56.5-160 + 8.8 cm. 

Attribute EQAR (n=45, r1=0.501, r5=0.432) 


Attributes that have r > 0.1 r= 
Aspect y-coordinate 0.119 
Total live cover 0.146 
Soil permeability —0.106 
water open 0.126 
Alnus incana ssp. tenuifolia 0.249 
Calamagrostis canadensis 0.318 
Distegia involucrata 0.226 
Fragaria virginiana 0.121 
Heracleum sphondylium 0.278 
Maianthemum stellatum 0.139 
Picea engelmannii 0.126 
Picea pungens 0.185 
Salix drummondiana 0.318 
Swida sericea 0.188 
Urtica gracilis 0.128 


142. Eremogone congesta (ERCO24) ballhead sandwort, desert 
sandwort. We called it “the grass that isn’t a grass” because it has tufted, 
grass-like leaves; but no grass has opposite leaves! Desert sandwort is a 
weedy forb found in grasslands and Subalpine low sagebrush sites. Tufts 
of sandwort look superficially like grasses, but sandwort has opposite 
leaves, though narrow. Reported to be fairly palatable to cattle in the 
spring when growth is young and tender (Dayton 1960); I don’t know 
whether this is because it really is palatable, or because the cattle can’t 
tell, or maybe it grows in places where there are few grasses. Resistant 
to spraying with 2,4-D (Blaisdell and others 1982). Also reported to be 
grazed by bighorn sheep and elk (Dayton 1960). Never found in 
wetlands (unlisted in Reed 1988). 

Also known as Arenaria congesta in the older literature. Most of the 
sandwort plants in this basin are Eremogone congesta, especially at 
higher elevations (Subalpine). Some of the plants at lower elevations 
are E. fendleri. 

In the UGB: Elevation from 7780 ft to 11800 ft, average 9294 + 51 ft. 
Slope from 1.0% to 48.7%, average 17.5 + 1.0%. Average aspect is 
285°, r = 0.257. Permeability is 0-35.7-73 + 1.9. Soil depth is 14-65.9- 
200 + 3.7 cm. Depth of mollic horizon(s) is 0-25.3-78 + 1.6 cm. 

Attribute ERCO24 (n=119, r1=0.324, r5=0.276) 


Attributes that have r>0.1 r= 
Frequency 0.138 
Number of species 0.115 
Artemisia arbuscula 0.449 
Artemisia tridentata ssp. vaseyana 0.107 
Danthonia parryi 0.167 
Erigeron eatonii 0.204 
Festuca idahoensis 0.134 
Galium septentrionale 0.105 
Koeleria macrantha 0.161 
Phlox multiflora 0.261 


143. Eremogone fendleri (ERFE3) desert sandwort. Rated as Low 
forage preference for all herbivores (Dennis and Antonio 1980). 
Probably similar palatability pattern to ballhead sandwort (Eremogone 
congesta), which see (Dayton 1960). Never found in wetlands (unlisted 
in Reed 1988). 

In the UGB: Elevation from 7960 ft to 12520 ft, average 10229 + 149 
ft. Slope from 0.0% to 47.8%, average 14.8 + 1.3%. Average aspect is 
138°, r = 0.195. Permeability is 23-44.2-77 + 6.9. Soil depth is 10-49.9- 
98 + 4.5 cm. Depth of mollic horizon(s) is 0-20.8-55 + 2.5 cm. 

Attribute ERFE3 (n=65, r1=0.427, r5=0.367) 


Attributes that have r> 0.1 r= 
Antennaria rosea 0.206 
Carex elynoides 0.110 
Carex obtusata 0.116 
Calamagrostis purpurascens 0.234 
Erigeron subtrinervis 0.146 
Festuca arizonica 0.145 


Major Plant Species 


Festuca brachyphylla ssp. coloradensis 0.237 
Festuca saximontana 0.128 
Koeleria macrantha 0.101 
Lupinus sericeus 0.141 
Picradenia richardsonii 0.166 
Potentilla hippiana 0.181 


144. Erigeron (ERIGE2) fleabane. Some are found in wetlands, and 
some are not (Reed 1988); those wishing to delineate wetlands must 
identify fleabanes to species. In the UGB: Elevation: from 7920 ft to 
11620 ft, average 9211 + 86 ft. Slope from 0.0% to 59.5%, average 14.2 
+ 1.4%. Average aspect is 7°, r = 0.059. Permeability is 4-32.2-73 + 4.3. 
Soil depth is 28-73.7-180 + 9.5 cm. Depth of mollic horizon(s) is 0- 
34.7-163 + 4.9 cm. 

Attribute ERIGE2 (n=72, r1=0.408, r5=0.350) 


Attributes that have r > 0.1 r= 
Poa nemoralis ssp. interior 0.206 
Potentilla pulcherrima 0.110 


145. Erigeron eatonii (EREA) Eaton fleabane. Low to poor 
palatability to livestock and wildlife (Hermann 1966). Rated as Low 
forage preference for all herbivores (Dennis and Antonio 1980). Never 
found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 7600 ft to 10380 ft, average 8919 + 35 ft. 
Slope from 0.0% to 111.1%, average 18.1 + 1.0%. Average aspect is 
297°, r = 0.289. Permeability is 4-40.3-76 + 1.7. Soil depth is 13-64.5- 
285 + 3.4 cm. Depth of mollic horizon(s) is 0-24.0-160 + 1.6 cm. 

Attribute EREA (n=185, r1=0.264, r5=0.225) 


Attnbutes that have r> 0.1 r= 
Frequency 0.200 
Rock cover (gravelt+cobblet+stones) O32 
Soil permeability 0.127 
droppings elk 0.113 
large gravel 1-10 cm 0.150 
litter and duff —0.104 
small gravel < 1 cm 0.247 
Achillea lanulosa —0.101 
Antennaria rosea 0.165 
Artemisia nova 0.222 
Artemisia tridentata 0.238 
Carex filifolia 0.101 
Castilleja lineariifolia 0.170 
Chrysothamnus viscidiflorus 0.154 
Elymus elymoides 0.161 
Eremogone congesta 0.204 
Koeleria macrantha 0.192 
Oreoxis alpina ssp. pulverulenta 0.134 
Penstemon teucrioides 0.149 
Phlox hoodii 0.146 
Phlox multiflora Oars 
Poa fendleriana 0.261 
Poa secunda 0.217 
Stipa pinetorum 0.228 


146. Erigeron eximius (EREX4) forest fleabane. Common in moist, 
cold, very shady forests, especially spruce-fir forests. In most habitats, it 
rarely flowers, so must be identified by its leaves. Somewhat succulent, 
so probably of some small value as forage, but grows so slowly and in 
such deep shade as to be rarely sought out by any herbivore. Never 
found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 9050 ft to 11210 ft, average 9955 + 120 
ft. Slope from 0.0% to 51.8%, average 22.1 + 3.0%. Average aspect is 
310°, r = 0.269. Permeability is 28-49.3-74 + 4.4. Soil depth is 23-76.0- 
275 + 11.5 cm. Depth of mollic horizon(s) is 1-15.3-56 + 3.2 cm. 

Attribute EREX4 (n=24, r1=0.642, r5=0.562) 

Attributes that have r> 0.1 


T = 
Total live cover 0.102 
Abies bifolia 0.112 
Bromopsis canadensis 0.119 
Carex geyeri 0.196 
Lathyrus leucanthus 0.164 
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Paxistima myrsinites 0.219 
Picea engelmannii 0.124 
Populus tremuloides 0.191 


147. Erigeron melanocephalus (ERME2)_ blackhead fleabane. 
Probably of low value to none to herbivores. Equally likely to be found 
in wetlands and nonwetlands (Reed 1988). 

In the UGB: Elevation from 8350 ft to 12760 ft, average 11577 + 365 
ft. Slope from 1.3% to 36.4%, average 12.1 + 2.7%, Average aspect is 
223°, r = 0.120. Permeability is 28-44.5-56 + 31.5. Soil depth is 10- 
35.1-76 + 5.0 cm. Depth of mollic horizon(s) is 0-10.6-76 + 5.5 cm. 

Attribute ERME2 (n=14, r1=0.768, r5=0.686) 


Attributes that have r> 0.1 r= 
Elevation 0.123 
mosses + lichens on soil 0.119 
cover grav+cobtston 0.137 
Acomastylis rossii ssp. turbinata 0.100 
Salix arctica 0.563 
Selaginella densa 0.120 


148. Erigeron pinnatisectus (ERPI6) pinnate fleabane. Poor value as 
forage. Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 9640 ft to 12770 ft, average 12022 + 173 
ft. Slope from 1.7% to 567.1%, average 51.1 + 32.4%. Average aspect is 
229°, r = 0.351. Soil depth is 5-21.7-41 + 2.8 cm. Depth of mollic 
horizon(s) is 0-12.4-38 + 3.5 cm. 

Attribute ERPI6 (n=17, r1=0.724, r5=0.641) 

Attributes that have r> 0.1 r= 


Calamagrostis purpurascens 0.109 
Festuca brachyphylla ssp. coloradensis 0.151 
Helictotrichon mortonianum 0.256 
Mertensia lanceolata 0.216 
Poa glauca 0.290 


149. Erigeron speciosus (ERSP4) Oregon fleabane. Common in 
Thurber fescue shrublands or grasslands. Modest forage value to 
herbivores (Hermann 1966). Rated as Moderate forage preference for 
sheep, elk, and deer; and Low for cattle, horses, and antelope (Dennis 
and Antonio 1980). Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 7570 ft to 11800 ft, average 9517 + 99 ft. 
Slope from 0.0% to 74.6%, average 19.0 + 1.9%. Average aspect is 
355°, r = 0.070. Permeability is 0-35.0-77 + 2.9. Soil depth is 15-76.1- 
190 + 5.5 cm. Depth of mollic horizon(s) is 0-33.5-168 + 3.5 cm. 

Attribute ERSP4 (n=78, r1=0.394, 15=0.336) 


Attributes that have r>0.1 r= 
Total live cover 0.178 
Soil depth 0.115 
Achillea lanulosa 0.173 
Bromopsis canadensis 0.122 
Elymus trachycalus 0.135 
Festuca idahoensis 0.131 
Festuca thurberi 0.264 
Galium septentrionale 0.149 
Lathyrus leucanthus 0.168 
Ligusticum porteri 0.220 
Lupinus argenteus 0.102 
Potentilla pulcherrima 0.157 


150. Erigeron subtrinervis (ERSU2) threenerve fleabane. Common in 
montane big sagebrush stands, where of low forage value to herbivores 
(Hermann 1966). Optimum germination temperatures are minimum 
15°C and maximum 25°C (Paulsen 1970). Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 8160 ft to 12450 ft, average 9618 + 56 ft. 
Slope from 0.0% to 74.6%, average 19.3 + 1.1%. Average aspect is 
153°, r = 0.071. Permeability is 6-40.8-83 + 2.5. Soil depth is 28-68.5- 
154 + 3.8 cm. Depth of mollic horizon(s) is 0-31.2-117 + 2.5 cm. 

Attribute ERSU2 (n=151, r1=0.289, 15=0.246) 


Attributes that have r> 0.1 r= 
Antennaria rosea 0.105 
Carex obtusata 0.101 
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Eremogone fendleri 0.146 
Festuca arizonica 0.219 
Festuca saximontana 0.110 
Festuca thurberi 0.196 
Koeleria macrantha 0.239 
Muhlenbergia montana 0.155 
Potentilla hippiana 0.233 
Stipa nelsonii 0.117 


151. Eriogonum coloradense (ERCO1 1) buckwheat. “As a group, the 
erlogonums are inferior forage plants” (Dayton 1960), but most of them 
are nonetheless decreasers with grazing use, probably because of hoof 
action on the mat growth form. Rated as Low forage preference for all 
herbivores (Dennis and Antonio 1980). Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 11800 ft to 12050 ft, average 11925 + 
125 ft. Slope from 46.6% to 57.7%, average 52.2 + 5.6%. Average 
aspect is 79°, r = 0.981. Soil depth is 20-24.0-28 + 4.0 cm. 

Attribute ERCO11 (n=2, r1=0.998, r5=0.987) 

Attributes that have r> 0.1 r= 


Rock cover (gravel+cobbletstones) 0.124 
cover gravt+cobtston 0.193 
Oxytropis deflexa 0.142 
Poa glauca 0.196 


152. Eriogonum subalpinum (ERSU1 1) sulfurflower. “As a group, the 
eriogonums are inferior forage plants” (Dayton 1960), but most of them 
are nonetheless decreasers with grazing use, probably because of hoof 
action on the mat growth form. Never found in wetlands (unlisted in 
Reed 1988). 

In the UGB: Elevation from 8100 ft to 10530 ft, average 9305 + 68 ft. 
Slope from 0.0% to 74.6%, average 21.4 + 2.1%. Average aspect is 
350°, r = 0.043. Permeability is 2-37.5-81 + 3.6. Soil depth is 26-67.0- 
157+ 6.4 cm. Depth of mollic horizon(s) is 0-28.8-108 + 3.6 cm. 

Attribute ERSU11 (n=67, r1=0.422, r5=0.362) 


Attributes that have r> 0.1 r= 
Antennaria rosea 0.161 
Artemisia arbuscula 0.141 
Carex obtusata 0.140 
Carex pensylvanica ssp. heliophila 0.117 
Festuca thurberi 0.131 
Stipa lettermanii 0.106 


153. Eriogonum umbellatum (ERUM) sulfur buckwheat. “As a group, 
the eriogonums are inferior forage plants” (Dayton 1960), but most of 
them are nonetheless decreasers with grazing use, probably because of 
hoof action on the mat growth form. Rated as Moderate forage 
preference for sheep, elk, deer, and antelope; and Low for cattle and 
horses (Dennis and Antonio 1980). Sheep sometimes eat the yellowish 
flowers (Dayton 1960). Cultivated as an ornamental in Europe (Stone 
and Stone 1993). Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 7600 ft to 12750 ft, average 8969 + 64 ft. 
Slope from 0.0% to 74.6%, average 21.1 + 1.4%, Average aspect is 35°, 
tr = 0.123. Permeability is 9-45.0-77 + 2.4. Soil depth is 13-65.1-200 + 
4.0 cm. Depth of mollic horizon(s) is 0-29.3-106 + 2.2 cm. 

Attribute ERUM (n=107, r1=0.341, 15=0.291) 


Attributes that have r>0.1 r= 
Soil permeability O.422 
Amelanchier utahensis 0.121 
Castilleja lineariifolia 0.242 
Carex pensylvanica ssp. heliophila 0.143 
Cercocarpus montanus 0.102 
Chrysothamnus viscidiflorus 0.114 
Festuca thurberi 0.167 
Leucopoa kingii 0.107 
Lupinus sericeus 0.136 
Poa fendleriana 0.176 
Purshia tridentata 0.115 
Stipa nelsonii 0.241 
Symphoricarpos rotundifolius 0.124 


154. Fragaria virginiana (FRVI) Virginia strawberry, wild 
strawberry. Reported as fair forage for cattle and sheep (Hermann 1966), 
but rarely grazed because of its habitat in shaded coniferous forests 
where little other forage grows. Edible, as everybody knows (Harrington 
and Matsumura 1967). Used in popular medicine (Moore 1979). 
Generally an upland, nonwetland species (Reed 1988). 

In the UGB: Elevation from 7610 ft to 11860 ft, average 9817 + 65 ft. 
Slope from 0.0% to 70.0%, average 15.3 + 1.3%. Average aspect is 
149°, r = 0.117. Permeability is 0-37.2-73 + 3.5. Soil depth is 15-70.5- 
275 + 5.4 cm. Depth of mollic horizon(s) is 0-28.0-136 + 2.7 cm. 

Attribute FRVI (n=144, r1=0.296, r5=0.252) 


Attributes that have r> 0.1 r= 
Elevation 0.212 
Latitude —0.309 
Longitude -0.313 
Rock cover (gravel+cobbletstones) —0.110 
litter and duff 0.115 
live plant bases 0.114 
Arnica cordifolia 0.166 
Bromopsis porteri 0.121 
Carex geyeri 0.180 
Chamerion angustifolium 0.183 
Elymus glaucus 0.139 
Equisetum arvense 0.121 
Geranium richardsonii 0.282 
Lathyrus leucanthus 0.209 
Ligusticum porteri 0.137 
Populus tremuloides 0.166 
Salix drummondiana 0.152 
Salix glauca 0.237 
Salix lutea 0.103 
Salix wolfii 0.111 
Taraxacum officinale 0.143 
Thalictrum fendleri 0.243 


155. Galium septentrionale (GASE6) northern bedstraw. Common in 
moist sites with partial shade, so found in moister aspen stands and 
riparian areas. A fairly good indicator of high site moisture. Rated as 
Moderate forage preference for sheep, deer, and antelope; and Low for 
cattle, horses, and elk (Dennis and Antonio 1980, as Galium boreale). 
Resistant to spraying with 2,4-D (Blaisdell and others 1982). Generally 
an upland, nonwetland species (Reed 1988, as Galium boreale). 

In the Rocky Mountains, formerly included in the northern North 
American species Galium boreale, now the Southern Rocky Mountain 
plants are considered a species in its own right. Pictured in Mohlenbrock 
and others (1992, as Galium boreale). 

In the UGB: Elevation from 7610 ft to 11040 ft, average 9269 + 53 ft. 
Slope from 0.0% to 214.5%, average 18.4 + 1.7%. Average aspect is 
50°, r = 0.092. Permeability is 0-34.3-75 + 2.0. Soil depth is 20-75.1- 
203 + 4.4 cm. Depth of mollic horizon(s) is 0-38.4-203 + 3.3 cm. 

Attribute GASE6 (n=158, r1=0.284, r5=0.242) 


Attributes that have r>0.1 r= 
Total live cover 0.338 
Number of species 0.116 
Depth of mollic honizon(s) 0.106 
Rock cover (gravel+cobbletstones) 0.128 
Bare soil cover 0.121 
bare soil 0.122 
litter and duff 0.174 
Achillea lanulosa 0.102 
Amelanchier alnifolia 0.235 
Artemisia arbuscula 0.121 
Bromopsis canadensis 0.272 
Carex foenea 0.170 
Carex geyeri 0.226 
Elymus glaucus 0.210 
Eremogone congesta 0.105 
Engeron speciosus 0.149 
Festuca thurberi 0.106 
Geranium richardsonii 0.144 
Heracleum sphondylium 0.175 
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Lathyrus leucanthus 0.177 
Lupinus argenteus 0.178 
Mahonia repens 0.271 
Padus virginiana 0.183 
Populus tremuloides 0.193 
Quercus gambelii 0.304 
Rosa woodsii 0.168 
Symphoricarpos rotundifolius 0.213 
Thalictrum fendleri 0.252 
Vicia americana 0.287 


156. Geranium richardsonii (GERI) Richardson geranium. Common 
in aspen stands and other shaded, rich soils. Richardson geranium is 
palatable to domestic sheep, but only slightly palatable to cattle, elk, or 
deer (Dayton and others 1937, Hermann 1966). Rated as High forage 
preference for sheep, elk, and deer; Moderate for antelope; and Low for 
cattle and horses (Dennis and Antonio 1980). Used in popular medicine 
(Moore 1979). Optimum germination temperatures are minimum 15°C 
and maximum 20°C (Paulsen 1970). Generally an upland, nonwetland 
species (Reed 1988). 

Richardson geranium is very much the most common geranium in the 
Basin. Sticky geranium (G. viscosissimum) is stickier, grows in less 
shaded sites, and has darker purple or red flowers. Geranium 
richardsonii is pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 7570 ft to 10860 ft, average 9329 + 76 ft. 
Slope from 0.0% to 78.1%, average 12.9 + 1.5%. Average aspect is 
174°, r = 0.194. Permeability is 0-32.4-71 + 2.9. Soil depth is 30-68.9- 
160 + 5.6 cm. Depth of mollic horizon(s) is 0-38.6-160 + 4.1 cm. 

Attribute GERI (n=95, r1=0.359, r5=0.307) 

Attributes that have r> 0.1 r= 


Total live cover 0.246 
Rock cover (gravelt+cobble+stones) —0.104 
litter and duff 0.114 
Alnus incana ssp. tenuifolia 0.121 
Arnica cordifolia 0.185 
Aster 0.169 
Bromopsis canadensis 0.317 
Calamagrostis canadensis 0.147 
Carex foenea 0.118 
Carex geyeri 0.157 
Chamerion angustifolium 0.460 
Elymus glaucus 0.341 
Fragaria virginiana 0.282 
Galium septentrionale 0.144 
Heracleum sphondylium 0.332 
Poa palustris 0.136 
Populus tremuloides 0.287 
Rosa woodsii 0.139 
Thalictrum fendleri 0.267 
Vicia americana 0.213 


157. Heracleum sphondylium (HESP6) cow-parsnip, “wild- pieplant” 
(Dayton and others 1937). A large herb of moist, shaded sites, especially 
riparian areas and aspen stands. High palatability and forage value, 
especially for elk, but also for cattle, deer, and sheep (Hermann 1966). 
Rated as High forage preference for all herbivores (Dennis and Antonio 
1980). “In many places of scattering occurrence it is becoming extinct 
because the livestock seek it in preference to more abundant forage” 
(Dayton and others 1937). The leaves can be used as a salad after being 
cooked, and the inner stems either raw or cooked, but the taste is 
unpleasant (Harrington and Matsumura 1967, Kirk 1970); I don’t 
recommend eating it since other related plants are known to be 
poisonous. Used in popular medicine (Moore 1979). Equally likely to be 
found in wetlands and nonwetlands (Reed 1988, as Heracleum lanatum). 

Easy to identify with its enormous palmate leaves. Known as 
Heracleum lanatum in the older literature. 

In the UGB: Elevation from 7530 ft to 10100 ft, average 8800 + 99 ft. 
Slope from 0.0% to 47.8%, average 6.4 + 1.3%. Average aspect is 192°, 
t = 0.498. Permeability is 0-26.1-51 + 4.5. Soil depth is 43-83.2-160 + 
12.7 cm. Depth of mollic horizon(s) is 6-59.8-160 + 10.0 cm. 

Attribute HESP6 (n=44, r1=0.506, r5=0.437) 
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Attributes that have r > 0.1 r= 
Total live cover 0.206 
water open 0.112 
Alnus incana ssp. tenuifolia 0.169 
Bromopsis canadensis 0.168 
Calamagrostis canadensis 0.274 
Distegia involucrata 0.296 
Elymus glaucus 0.387 
Equisetum arvense 0.278 
Galium septentrionale 0.175 
Geranium nichardsonii 0.332 
Populus tremuloides 0.155 
Ribes inerme 0.143 
Salix drummondiana 0.401 
Urtica gracilis 0.208 
Vicia americana 0.205 


158. Heterotheca villosa (HEVI4) hairy golden aster. Resistant to 
drought and intense light and heat (Dayton and others 1937). Usually 
considered worthless as forage, a noted increaser with grazing use 
(Dayton and others 1937); thankfully not very common in UGB. Never 
found in wetlands (unlisted in Reed 1988). 

Formerly known as Chrysopsis villosa. 

In the UGB: Elevation from 8200 ft to 11860 ft, average 9678 + 112 
ft. Slope from 1.0% to 214.5%, average 28.2 + 4.7%. Average aspect is 
146°, r = 0.496. Permeability is 7-43.9-74 + 8.1. Soil depth is 27-59.3- 
111+ 9.8 cm. Depth of mollic horizon(s) is 0-18.5-78 + 3.5 cm. 

Attribute HEVI4 (n=49, r1=0.483, r5=0.416) 


Attributes that have r>0.1 r= 
Bare soil cover 0.114 
bare soil 0.113 
Antennaria rosea 0.103 


159. Lathyrus leucanthus (LALE2) aspen peavine. Peavine is among 
the more palatable forbs to livestock, elk, and deer, but not as palatable 
as vetch (Hermann 1966); of course, cattle prefer grasses and will graze 
those first, so peavine is most important as forage in shaded situations 
(like aspen stands) where grasses are uncommon and less palatable. 
Rated as High forage preference for elk and deer; and Moderate for 
cattle, sheep, horses, and antelope (Dennis and Antonio 1980). Relished 
by horses in the fall (Dayton and others 1937). Peavine can fix 
atmospheric nitrogen, so may be an important contributor to organic 
nitrogen in animal diets and soil fertility. Never found in wetlands 
(unlisted in Reed 1988). 

Often confused with vetch (Vicia americana), because they both have 
similar growth form, occur together, and they both have even-pinnate 
leaves that end in a tendril. However, they are fairly easily told apart 
since peavine has white flowers and vetch purple. In vegetative 
condition, the nerves on the lower side of the leaflets arch toward the tip 
in peavine (at about 30° to the midrib), but they are parallel toward the 
margin in vetch (about 60°; Hermann 1966). 

In the UGB: Elevation from 7750 ft to 10920 ft, average 9519 + 45 ft. 
Slope from 0.0% to 66.2%, average 21.0 + 1.1%. Average aspect is 1°, r 
= 0.047. Permeability is 0-39.0-72 + 2.0. Soil depth is 18-70.5-183 + 3.4 
cm. Depth of mollic horizon(s) is 0-30.6-116 + 2.1 cm. 

Attribute LALE2 (n=173, r1=0.273, r5=0.232) 

Attnbutes that have r> 0.1 r= 


Total live cover 0.37 

Rock cover (gravel+cobble+stones) 0.155 
Soil permeability 0.120 
Bare soil cover —0.143 
bare soil —0.147 
litter and duff 0.217 
small gravel < 1 cm —0.103 
wood 1-3 in diam. 0.125 
Arnica cordifolia 0.257 
Bromopsis canadensis 0.265 
Carex geyeri 0.553 
Chamerion angustifolium 0.346 
Elymus trachycalus 0.147 
Erigeron eximius 0.164 
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Erigeron speciosus 0.168 
Festuca thurberi 0.146 
Fragaria virginiana 0.209 
Galium septentrionale 0.177 
Ligusticum porteri 0.175 
Lupinus argenteus 0.127 
Mahonia repens 0.162 
Paxistima myrsinites 0.266 
Populus tremuloides 0.489 
Quercus gambelii 0.144 
Rosa woodsii 0.254 
Thalictrum fendleri 0.387 
Vicia americana 0.262 


160. Ligularia holmii (LIHO2) Holm's groundsel. Never found in 
wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 10920 ft to 12690 ft, average 11860 + 
180 ft. Slope from 1.7% to 46.6%, average 22.4 + 5.9%. Average aspect 
is 41°, r = 0.473. Soil depth is 13-26.0-38 + 4.2 cm. Depth of mollic 
horizon(s) is 0- 6.0-36 + 6.0 cm. 

Attribute LIHO2 (n=8, r1=0.882, r5=0.811) 


Attributes that have r> 0.1 r= 
Rock cover (gravel+cobbletstones) 0.106 
litter and duff 0.134 
cover gravt+cobt+ston 0.183 
Ciliaria austromontana 0.255 
Lupinus argenteus 0.103 
Valeriana capitata 0.112 


161. Ligusticum porteri (LIPO) osha, chuchupate, “Colorado 
coughroot” (Dayton and others 1937), lovage (Hermann 1966). A very 
distinctive smell. Common in moist, shady sites with rich soils, 
especially aspen stands. “An excellent forage plant, especially for 
sheep” (Hermann 1966), but also for cattle, elk, and deer; its high forage 
value is probably enhanced by its medicinal value. Rated as High forage 
preference for all herbivores (Dennis and Antonio 1980). Unfortunately 
for cattle, it tends to grow in moist, shady situations where cattle prefer 
not to go, and where there are few grasses palatable to them. The 
productivity of these aspen-osha sites is very high, the highest in our 
area, so osha is an indicator of high-productivity sites, and also an 
indicator of good condition in those sites, since it is a decreaser with 
grazing use. Osha is a tall forb of Subalpine aspen forests and 
grasslands. In this community type, it dominates a Subalpine forbland, 
dominated by forbs, an unusual occurrence. Osha has a very distinctive 
smell that is helpful in identification. It prefers to grow in dense clay 
soils. We investigated one site where osha roots (and their smell) were 
found more than 3 m (10 ft) below the surface, in otherwise-sterile 
yellow clay! Extensively used in popular medicine, for many uses; also 
used as a cooking spice (Moore 1979). The ground root smells and tastes 
like ginger, known in Chinese popular medicine and cooking. 
Commercially collected from the wild, for use in local medicine. 
Generally an upland, nonwetland species (Reed 1988). 

In the UGB: Elevation from 8560 ft to 10530 ft, average 9615 + 126 
ft. Slope from 0.0% to 47.8%, average 17.7 + 3.4%. Average aspect is 
74°, r = 0.421. Permeability is 5-32.9-56 + 3.6. Soil depth is 55-87.8- 
163 + 7.9 cm. Depth of mollic horizon(s) is 3-44.3-88 + 5.4 cm. 

Attribute LIPO (n=20, r1=0.685, r5=0.604) 

Attributes that have r> 0.1 r= 


Total live cover 0.181 
Aster foliaceus 0.245 
Bromopsis canadensis 0.196 
Carex geyeri 0.139 
Elymus glaucus 0.467 
Elymus trachycalus 0.139 
Erigeron speciosus 0.220 
Fragaria virginiana 0.137 
Lathyrus leucanthus 0.175 
Populus tremuloides 0.134 
Thalictrum fendleri 0.390 


162. Lupinus argenteus (LUAR3) silvery lupine. The most common 


lupine in our area; in spite of the common name, the plants are not as 
“silvery” as Lupinus sericeus, silky lupine. A known poison plant. “In 
general the plants are palatable and are sometimes a source of good 
forage before the pods have set. After that, although the seeds are 
valuable to several species of upland birds, many of the lupines become 
dangerous to livestock because of poison contained in the seeds and 
pods” (Hermann 1966). Seed germination is good several months after a 
fire (Romme and others 1995). Rated as High forage preference for elk 
and deer, Moderate for sheep and antelope, and Low for cattle and 
horses (Dennis and Antonio 1980). Never found in wetlands (unlisted in 
Reed 1988). 

In the UGB: Elevation from 7600 ft to 12240 ft, average 9413 + 55 ft. 
Slope from 0.0% to 64.3%, average 21.0 + 0.9%. Average aspect is 
340°, r = 0.169. Permeability is 0-40.3-77 + 1.8. Soil depth is 5-67.7- 
275 + 3.0 cm. Depth of mollic horizon(s) is 0-30.8-170 + 2.1 cm. 

Attribute LUAR3 (n=228, r1=0.240, r5=0.204) 


Attributes that have r> 0.1 r= 
Total live cover 0.202 
Depth of mollic horizon(s) 0.116 
Soil depth 0.113 
Rock cover (gravel+cobbletstones) —0.104 
litter and duff 0.114 
Bromopsis canadensis 0.104 
Carex obtusata 0.105 
Elymus trachycalus 0.166 
Erigeron speciosus 0.102 
Festuca thurberi 0.132 
Galium septentrionale 0.178 
Lathyrus leucanthus 0.127 
Linnaea borealis 0.111 
Ligularia holmii 0.103 
Oreochrysum parryi 0.105 
Padus virginiana 0.133 
Populus tremuloides 0.139 
Quercus gambelii 0.128 
Symphoricarpos rotundifolius 0.204 


163. Lupinus sericeus (LUSE4) silky lupine. Foliage more “silvery” 
than Lupinus argenteus, silvery lupine. A known poison plant. “In 
general the plants are palatable and are sometimes a source of good 
forage before the pods have set. After that, although the seeds are 
valuable to several species of upland birds, many of the lupines become 
dangerous to livestock because of poison contained in the seeds and 
pods” (Hermann 1966). Can be killed by spraying with 2,4-D (Blaisdell 
and others 1982). Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8050 ft to 10110 ft, average 8973 + 115 
ft. Slope from 2.0% to 53.7%, average 23.9 + 3.3%. Average aspect is 
100°, r = 0.293. Permeability is 3-48.1-68 + 3.5. Soil depth is 37-65.9- 
182 + 7.2 cm. Depth of mollic horizon(s) is 0-31.2-75 + 5.0 cm. 

Attribute LUSE4 (n=20, rl1=0.685, r5=0.604) 


Attributes that have r> 0.1 r= 
Soil permeability 0.101 
droppings elk 0.158 
Amelanchier utahensis 0.139 
Artemisia tridentata 0.110 
Castilleja lineariifolia 0.172 
Carex pityophila 0.135 
Eremogone fendleri 0.141 
Eniogonum umbellatum 0.136 
Festuca arizonica 0.201 
Poa fendlenana 0.127 
Stipa lettermanii 0.270 
Stipa nelsonii 0.221 
Symphoricarpos rotundifolius 0.149 


164. Maianthemum stellatum (MAST4) star Solomon-plume. 
Common in moist, shady situations in moist to riparian aspen or spruce- 
fir forests or willow riparian areas. Rated as High forage preference for 
sheep, elk, and deer; and Moderate for cattle, horses, and antelope 
(Dennis and Antonio 1980, as Smilacina stellata). Forms a root 
symbiosis with a fungus; the symbiosis (called a vesicular-arbuscular 
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mycorhiza) allows the Solomon-plume plants to better assimilate soil 
minerals. Rates of mycorhizal formation are fairly high in this species 
(DeMars and Boerner 1995). The young tender shoots are used an a 
potherb, and the berries are also edible (Harrington and Matsumura 
1967). Used in popular medicine (Moore 1979). Equally likely to be 
found in wetlands and nonwetlands (Reed 1988, as Smilacina stellata). 
Formerly called Smilacina racemosa and Smilacina stellata, the two 
species are now thought to be just one, and part of the larger eastern 
U.S. genus Maianthemum. Pictured in Mohlenbrock and others (1992). 
In the UGB: Elevation from 7570 ft to 11860 ft, average 9144 + 118 
ft. Slope from 0.7% to 70.0%, average 17.8 + 2.3%. Average aspect is 
175°, r = 0.293. Permeability is 0-34.4-70 + 4.2. Soil depth is 23-76.1- 
203 + 9.0 cm. Depth of mollic horizon(s) is 0-41.3-203 + 7.1 cm. 
Attribute MAST4 (n=60, r1=0.253, r5=0.215) 
Attributes that have r> 0.1 


re = 
Total live cover 0.182 
litter and duff 0.106 
wood 1-3 in diam. 0.185 
Alnus incana ssp. tenuifolia 0.215 
Amelanchier alnifolia 0.125 
Betula fontinalis 0.161 
Calamagrostis canadensis 0.156 
Carex foenea 0.103 
Equisetum arvense 0.139 
Oreochrysum parryi 0.109 
Padus virginiana 0.251 
Picea pungens 0.228 
Populus angustifolia 0.312 
Rosa woodsii 0.155 
Salix bebbiana 0.106 
Swida sericea 0.146 


165. Mertensia ciliata (MECI3) mountain bluebells, “streamside 
bluebells” (Mohlenbrock and others 1992). A species preferring wet, 
shaded situations, and so common in riparian areas and wetlands. 
“Evidently palatable to all stock but is especially relished by sheep and 
goats” (Hermann 1966). Rated as High forage preference for sheep, elk, 
deer, and antelope; and Moderate for cattle and horses (Dennis and 
Antonio 1980). Also used by conies (pikas) and porcupines (Dayton and 
others 1937). Since it tends to decrease if the sites dry out (from decline 
in water table caused by, say, grazing use and compaction of soil), it is 
an indicator of good condition in those sites. Rated by Reed (1988) as 
OBL (“Always found in wetlands’), but I have seen it in riparian areas 
that do not (now) qualify as wetlands under the interagency, regulatory 
definition (Federal Interagency Committee for Wetland Delineation 
1989). Therefore, Mertensia ciliata should be classed as FACW 
(“Usually found in wetlands’’) by the system of Reed (1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 8160 ft to 12285 ft, average 9994 + 149 
ft. Slope from 0.0% to 26.8%, average 6.8 + 1.0%. Average aspect is 
339°, r = 0.154. Permeability is 0-30.6-62 + 4.7. Soil depth is 20-73.8- 
200 + 8.3 cm. Depth of mollic horizon(s) is 0-37.6-163 + 5.3 cm. 

Attribute MECTI3 (n=39, rl1=0.532, r5=0.460) 

Attributes that have r>0.1 r= 


Cardamine cordifolia 0.348 
Carex disperma 0.152 
Conioselinum scopulorum 0.122 
Salix boothii 0.169 
Salix planifolia 0.120 
Salix wolfii 0.107 


166. Mertensia lanceolata (MELA3) lanceleaf bluebells. Never found 
in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8350 ft to 12770 ft, average 10313 + 191 
ft. Slope from 1.3% to 214.5%, average 27.9 + 4.6%. Average aspect is 
176°, r = 0.136. Permeability is 16-43.0-74 + 10.1. Soil depth is 5-48.8- 
131 + 6.5 cm. Depth of mollic horizon(s) is 0-21.1-79 + 3.3 cm. 

Attribute MELA3 (n=54, r1=0.464, r5=0.399) 

Attributes that have r> 0.1 r= 
Frequency —0.104 
Slope 0.134 
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Soil depth 0.103 
Soil permeability —0.115 
cover grav+cobtston 0.210 
Artemisia frigida 0.170 
Carex elynoides 0.172 
Erigeron pinnatisectus 0.216 
Poa glauca 0.158 
Poa nemoralis ssp. interior 0.137 
Selaginella densa 0.150 


167. Oligosporus groenlandicus (OLGR2) northem wormwood. 
Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 12280 ft to 12700 ft, average 12490 + 
210 ft. Slope from 4.4% to 7.0%, average 5.7 + 1.3%. Average aspect is 
135°, r= 0.000. Soil depth is 15-21.5-28 + 6.5 cm. 

Attribute OLGR2 (n=2, r1=0.998, r5=0.987) 

Attributes that have r>0.1 r= 


Rock cover (gravel+cobble+stones) 0.132 
cover grav+cobtston 0.209 
Helictotrichon mortonianum 0.159 


168. Oreochrysum parryi (ORPA3) Parry goldenweed. Never found 
in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8080 ft to 11460 ft, average 9646 + 156 
ft. Slope from 2.8% to 66.2%, average 21.5 + 2.8%. Average aspect is 
218°, r = 0.225. Permeability is 9-49.3-81 + 7.0. Soil depth is 18-73.9- 
130 + 9.8 cm. Depth of mollic horizon(s) is 0-19.4-65 + 3.6 cm. 

Attribute ORPA3 (n=32, rl1=0.577, r5=0.501) 


Attributes that have r>0.1 r= 
Total live cover 0.101 
Abies bifolia 0.172 
Arnica cordifolia 0.143 
Carex geyeri 0.122 
Lupinus argenteus 0.105 
Maianthemum stellatum 0.109 
Picea engelmannii 0.200 
Picea pungens 0.125 
Ribes montigenum 0.101 


169. Oreoxis alpina ssp. pulverulenta (ORALP) alpine- parsley. 
Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8730 ft to 10760 ft, average 9473 + 443 
ft. Slope from 7.0% to 21.0%, average 12.0 + 3.1%. Average aspect is 
297°, r = 0.508. Permeability is 34-42.7-46 + 2.8. Soil depth is 43-53.8- 
66 + 4.9 cm. Depth of mollic horizon(s) is 2-21.0-35 + 6.9 cm. 

Attribute ORALP (n=4, r1=0.970, r5=0.930) 

Attributes that have r> 0.1 r= 


Bromopsis porteri 0.121 
Carex obtusata 0.152 
Engeron eatonii 0.134 
Festuca idahoensis 0.124 


170. Oxytropis deflexa (OXDE2) stemless-loco. This is a species that 
is not poisonous to livestock, in spite of its name. “Often it is not of 
sufficient abundance to be of much importance, but sometimes it is 
plentiful enough locally to be of appreciable forage value” (Hermann 
1966). Generally an upland, nonwetland species (Reed 1988). 

In the UGB: Elevation from 9400 ft to 12450 ft, average 10658 + 249 
ft. Slope from 0.8% to 46.6%, average 11.2 + 2.2%. Average aspect is 
99°, r= 0.281. Permeability is 16-34.2-60 + 12.1. Soil depth is 13-50.8- 
87+ 10.3 cm. Depth of mollic horizon(s) is 0-22.1-87 + 5.3 cm. 

Attribute OXDE2 (n=21, rl=0.674, r5=0.592) 

Attributes that have r> 0.1 r= 
cover grav+cobtston 0.118 
Enogonum coloradense 0.142 


171. Penstemon teucrioides (PETE9) beardtongue. This is a mat (or 
“semi-mat”) species very close to the ground, common in sagebrush 
stands. It has low forage value. A closely related species, Penstemon 
crandallii, is rated Moderate forage preference for sheep, deer, and 
antelope; and Low for cattle, horses, and elk (Dennis and Antonio 
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1980). Never found in wetlands (unlisted in Reed 1988). 

This is one of many Penstemon species in the Basin, but most of the 
others are taller with larger flowers. P. teucrioides is the most common 
mat-forming Penstemon species in the Basin; there is also P. crandallii, 
much less common, occupying the same habitats as P. teucrioides and 
having the same forage value (low). 

In the UGB: Elevation from 7690 ft to 9980 ft, average 8867 + 35 ft. 
Slope from 0.0% to 63.4%, average 17.7 + 0.9%. Average aspect is 
258°, r = 0.226. Permeability is 8-42.3-77 + 1.7. Soil depth is 13-64.0- 
200 + 3.1 cm. Depth of mollic horizon(s) is 0-23.9-143 + 1.6 cm. 

Attribute PETES (n=180, r1=0.268, r5=0.228) 





Attributes that have r > 0.1 r= 
Frequency 0.22 

Total live cover —0.120 
Rock cover (gravel+cobble+stones) 0.103 
Bare soil cover 0.123 
bare soil 0.121 
large gravel 1-10 cm 0.120 
litter and duff —0.136 
small gravel < 1 cm 0.208 
Artemisia nova 0.155 
Artemisia tridentata 0.235 
Chrysothamnus viscidiflorus 0.101 
Enrigeron eatonii 0.149 
Festuca arizonica 0.169 
Festuca saximontana 0.195 
Koeleria macrantha 0.246 
Purshia tndentata 0.104 
Stipa pinetorum 0.109 


172. Phacelia heterophylla (PHHE2) scorpion weed. “Little or no 
forage value” (Hermann 1966). Rated as Low forage preference for all 
herbivores (Dennis and Antonio 1980). Never found in wetlands 
(unlisted in Reed 1988). 

In the UGB: Elevation from 9280 ft to 12050 ft, average 10699 + 580 
ft. Slope from 26.8% to 46.6%, average 35.4 + 3.4%. Average aspect is 
155°, r = 0.588. Soil depth is 38-47.7-64 + 8.2 cm. 

Attribute PHHE2 (n=5, r1=0.949, r5=0.898) 


Attributes that have r> 0.1 r= 
Bare soil cover 0.161 
bare soil 0.161 
litter and duff —0.106 
Cystopteris fragilis 0.188 


Holodiscus dumosus 0.253 

173. Phlox hoodii (PHHO) Hood's phlox. Useless as forage for any 
animal (Hermann 1966, Dennis and Antonio 1980). An increaser with 
grazing use, and generally not a good soil-binder (the wind blows under 
the mats), so an indicator of poor condition in rangelands. Forms tight 
mats in the wild, but doesn’t form tight cushions in cultivation as an 
omamental (Stone and Stone 1993). Never found in wetlands (unlisted 
in Reed 1988). 

In the UGB: Elevation from 7675 ft to 9370 ft, average 8583 + 41 ft. 
Slope from 0.0% to 45.9%, average 14.7 + 1.0%. Average aspect is 
271°, r = 0.260. Permeability is 9-40.6-76 + 2.2. Soil depth is 13-66.0- 
200 + 5.0 cm. Depth of mollic horizon(s) is 0-23.0-143 + 2.6 cm. 

Attribute PHHO (n=107, r1=0.341, r5=0.291) 


Attributes that have r> 0.1 r= 
Frequency 0.240 
Elevation —0.130 
Total live cover 0.151 
Rock cover (gravel+cobbletstones) 0.128 
Bare soil cover 0.147 
bare soil 0.145 
gravel 0.2-10 cm 0.188 
large gravel 1-10 cm 0.138 
lichen on soil 0.115 
litter and duff —0.209 
small gravel < 1 cm 0.179 
Artemisia nova 0.340 
Artemisia tridentata ssp. wyomingensis 0.284 


Chrysothamnus depressus 0.231 
Chondrosum gracile 0.317 
Chrysothamnus viscidiflorus 0.115 
Erigeron eatonii 0.146 
Pascopyrum smithii 0.202 
Poa secunda 0.172 
Stipa comata 0.183 
Stipa hymenoides 0.104 
Stipa pinetorum 0.214 
Tetradymia canescens 0.179 


174. Phlox multiflora (PHMU3) flowery phlox. Not very valuable as 
forage for herbivores (Hermann 1966), but better as a soil binder than 
Hood’s phlox. Cited as an increaser with grazing use in subalpine 
grasslands (Tweit and Houston 1980). Fairly popular in cultivation as an 
ormamental (Stone and Stone 1993). Never found in wetlands (unlisted 
in Reed 1988). 

In the UGB: Elevation from 7600 ft to 10000 ft, average 9003 + 48 ft. 
Slope from 2.0% to 48.7%, average 20.1 + 1.2%. Average aspect is 
314°, r = 0.305. Permeability is 9-41.6-75 + 2.4. Soil depth is 14-61.5- 
183 + 3.5 cm. Depth of mollic horizon(s) is 0-24.0-78 + 2.1 cm. 

Attribute PHMU3 (n=91, r1=0.366, r5=0.314) 


Attributes that have r > 0.1 r= 
Frequency 0.108 
Aspect y-coordinate 0.130 
Number of species 0.105 
gravel 0.2-10 cm 0.131 
live plant bases 0.249 
Artemisia tridentata 0.120 
Carex 0.146 
Chrysothamnus viscidiflorus 0.154 
Eremogone congesta 0.261 
Engeron eatonii 0.153 
Poa fendlenana 0.135 


175. Potentilla diversifolia (PODI2) varileaf cinquefoil. Generally 
unpalatable for cattle, slightly palatable to sheep; sometimes increases 
on alpine sheep ranges, and so an indicator of overgrazing there 
(Hermann 1966). Generally an upland, nonwetland species (Reed 1988). 

In the UGB: Elevation from 8475 ft to 12820 ft, average 11659 + 133 
ft. Slope from 0.0% to 46.6%, average 8.9 + 1.2%. Average aspect is 
269°, r = 0.120. Permeability is 14-43.7-62 + 17.8. Soil depth is 5-32.1- 
114+2.8 cm. Depth of mollic horizon(s) is 0- 8.0-50 + 1.4 cm. 

Attribute PODI2 (n=S0, r1=0.368, r5=0.315) 


Attributes that have r > 0.1 r= 
Elevation 0.103 
mosses + lichens on soil 0.193 
Festuca brachyphylla ssp. coloradensis 0.567 
Poa arctica 0.954 


176. Potentilla hippiana (POHI6) horse cinquefoil. Poorly palatable 
to livestock or wildlife, a noted increaser on dry rangelands, and so an 
indicator of overgrazing when found in quantity. Never found in 
wetlands (unlisted in Reed 1988). 

Potentilla hippiana commonly forms hybrid swarms where it shares 
habitat with P. pulcherrima; in such swarms, plants can be found with 
any combination of the distinguishing characteristics between these two 
species: short to tall, decumbent to erect, silvery to green upper leaves, 
clearly pinnate to clearly palmate. Botanists in the pre-genetics age gave 
these plants many different names, not knowing what was going on. In 
the UGB: Elevation from 8360 ft to 11860 ft, average 9676 + 44 ft. 
Slope from 0.0% to 70.0%, average 15.8 + 1.1%. Average aspect is 
159°, r = 0.248. Permeability is 5-38.3-81 + 2.8. Soil depth is 20-67.7- 
154 + 4.7 cm. Depth of mollic horizon(s) is 0-26.6-137 + 2.1 cm. 

Attribute POHI6 (n=149, r1=0.291, r5=0.248) 


Attributes that have r>0.1 r= 
Antennaria rosea 0.152 
Carex obtusata 0.142 
Danthonia parryi 0.185 
Eremogone fendleri 0.181 
Engeron subtrinervis 0.233 


Major Plant Species 


Festuca arizonica 0.168 
Festuca saximontana 0.186 
Festuca thurberi 0.131 
Koeleria macrantha 0.178 
Muhlenbergia montana 0.136 


177. Potentilla pulcherrima (POPU9) beauty cinquefoil. “Fair forage 
for sheep or cattle” (Hermann 1966), but an increaser in most rangelands 
and so a leading indicator of overgrazing when found in quantity, 
especially in areas where it is not normally found, such as riparian areas. 
Hence the “beauty” in the name is in the eye of the behclder. Optimum 
germination temperatures are minimum 15°C and maximum 30°C 
(Paulsen 1970). Never found in wetlands (unlisted in Reed 1988). 

Potentilla pulcherrima commonly forms hybrid swarms where it 
shares habitat with P. hippiana; in such swarms, plants can be found 
with any combination of the distinguishing characteristics between these 
two species: tall to short, erect to decumbent, green to silvery upper 
leaves, clearly palmate to clearly pinnate. Botanists in the pre-genetics 
age gave these plants many different names, not knowing what was 
going on. In the UGB: Elevation from 7920 ft to 12320 ft, average 9582 
+ 60 ft. Slope from 0.0% to 567.1%, average 17.7 + 2.8%. Average 
aspect is 225°, r = 0.041. Permeability is 0-33.8-77 + 2.5. Soil depth is 
10-70.5-203 + 4.6 cm. Depth of mollic horizon(s) is 0-32.4-203 + 2.6 
cm. 
Attribute POPU9 (n=203, r1=0.252, r5=0.214) 


Attributes that have r > 0.1 r= 
Total live cover 0.153 
Soil permeability -0.103 
Achillea lanulosa 0.341 
Artemisia cana 0.212 
Bromopsis porteri 0.140 
Carex egglestonii 0.165 
Carex utriculata 0.111 
Elytrigia repens 0.112 
Erigeron 0.110 
Erigeron speciosus 0.157 
Festuca idahoensis 0.182 
Festuca thurberi 0.181 
Juncus ater 0.100 
Pentaphylloides floribunda 0.132 
Taraxacum officinale 0.264 


178. Psychrophila leptosepala (PSLE) elkslip marsh-marigold, 
“slender-sepal marsh-marigold” (Mohlenbrock and others 1992). 

Marsh-manigold is a common forb under short Subalpine willows. It 
is distinctive with its heart-shaped, dark green, leathery leaves. Adapted 
to high ground water levels (ERO 1986, Hansen and others 1988). When 
fresh, the plants are “very acrid, and are normally distasteful to domestic 
livestock, ... poisonous in that condition. However, when dried, as in 
hay, they appear to lose that property and become harmless” (Dayton 
1960). Rated as Moderate forage preference for sheep, deer, and 
antelope; and Low for cattle, horses, and elk (Dennis and Antonio 1980, 
as Caltha leptosepala), although Hansen and others (1988) report that 
“elk may make moderate to heavy use of this species.” Used as a 
potherb when cooked (Harrington and Matsumura 1967), used in 
popular medicine (Moore 1979) and cultivated as an ornamental 
(Dayton 1960). Always found in wetlands (Reed 1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 8160 ft to 12885 ft, average 10868 + 163 
ft. Slope from 0.0% to 14.0%, average 4.1 + 0.5%. Average aspect is 
313°, r = 0.131. Permeability is 1-21.6-51 + 6.0. Soil depth is 15-50.1- 
100 + 6.1 cm. Depth of mollic horizon(s) is 0-22.1-70 + 4.7 cm. 

Attribute PSLE (n=37, rl1=0.544, r5=0.471) 


Attributes that have r> 0.1] i= 
Number of species —0.115 
Latitude —0.216 
Longitude —0.218 
Soil permeability —0.110 
mosses + lichens on soil 0.133 
live plant bases 0.144 


moss on soil 0.130 
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Major Plant Species 


Carex aquatilis 0.302 
Cardamine cordifolia 0.108 
Carex disperma 0.144 
Carex scopulorum 0.138 
Carex utriculata 0.139 
Conioselinum scopulorum 0.134 
Phleum commutatum 0.471 
Poa reflexa 0.101 
Salix planifolia 0.361 


179. Pteridium aquilinum (PTAQ) bracken, bracken fern. Prefers rich, 
moist soil (Dayton 1960); in our area dominant only in moist aspen 
stands with acid soil. Whether the fern came into areas that had acid soil 
before, or the acid-containing leaves of the fern made the soil acid, is up 
for debate. Reproduces by spores, but also vigorously reproduces 
vegetatively by underground rhizomes. So bracken fern usually grows in 
clones, with conspicuous vegetative reproduction and relatively 
inefficient reproduction from spores; this promotes single-genotype, 
uniform populations and a large proportion of variation among 
populations (Korpelainen 1995). In other, warmer areas, bracken can be 
a nasty weed in cultivated fields; when dry in the fall it is very 
flammable (Dayton 1960). Bracken fern is widely recognized as a 
poisonous plant to horses or cattle “if consumed over a period of time” 
(Reed and Hughes 1970), but is rarely sought out (Dayton 1960); in our 
area, there is always more attractive forage available locally (and it 
doesn’t grow in hay-meadows), so we have few reported cases of 
poisoning. The young fronds are reported to be edible when cooked, but 
the authors recommend being careful given this plant’s reputation; also 
some people seem to be more susceptible to being poisoned by bracken 
fern than others (Harrington and Matsumura 1967, Kirk 1970). 
Generally an upland, nonwetland species (Reed 1988). 

In the UGB: Elevation from 8440 ft to 9900 ft, average 9038 + 315 ft. 
Slope from 7.0% to 36.0%, average 17.4 + 6.5%. Average aspect is 42°, 
r = 0.100. Permeability is 17-23.6-32 + 10.3. Soil depth is 33-43.0-50 + 
17.8 cm. Depth of mollic horizon(s) is 5-26.0-40 + 14.8 cm. 

Attribute PTAQ (n=4, r1=0.970, r5=0.930) 


Attributes that have r>0.1 r= 
Elymus trachycalus 0.109 


180. Rhodiola integrifolia (RHIN11) king's crown. Rated as Moderate 
forage preference for all herbivores (Dennis and Antonio 1980, as 
Sedum roseum). Young shoots are edible as a salad or cooked as a 
potherb, in small amounts, try it carefully (Harrington and Matsumura 
1967). Rated as FACU (“generally an upland, nonwetland species”) by 
Reed (1988, as Sedum rosea), but more accurately should be rated FAC 
(“equally likely to be found in wetlands and nonwetlands”) by Reed’s 
(1988) system (using the definition of wetland in Federal Interagency 
Committee for Wetland Delineation 1989). 

In the UGB: Elevation from 10100 ft to 12885 ft, average 11953 + 
171 ft. Slope from 3.5% to 46.6%, average 14.3 + 3.2%. Average aspect 
is 327°, r = 0.277. Permeability is 56-58.7-62 + 58.7. Soil depth is 5- 
30.5-114 + 6.8 cm. Depth of mollic horizon(s) is 0- 9.4-41 + 3.2 cm. 

Attribute RHIN11 (n=16, r1=0.738, r5=0.655) 


Attributes that have r> 0.1 r= 
cover grav+cobtston 0.160 
Salix brachycarpa 0.278 


181. Salix arctica (SAAR4) Arctic willow. Rated as High forage 
preference for sheep and elk; and Moderate for cattle, horses, deer, and 
antelope (Dennis and Antonio 1980); but how do antelope get here? 
Rated as FACW (“usually found in wetlands”) by Reed (1988), but this 
species commonly occurs in late snowmelts, which are only seasonally 
wet and so would not qualify as wetlands under the interagency, 
regulatory definition (Federal Interagency Committee for Wetland 
Delineation 1989). I would rate Salix arctica as FAC (“equally likely to 
be found in wetlands and nonwetlands’’) by Reed’s (1988) system. 

Dorn (1977) and others call this a “creeping shrub,” but the perennial 
bud is at or just a few mm above the soil surface. I prefer to call it a 
forb. 

In the UGB: Elevation from 11800 ft to 12800 ft, average 12371 + 
111 ft. Slope from 3.5% to 12.3%, average 7.1 + 1.1%. Average aspect 
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is 21°, r = 0.266. Soil depth is 15-24.4-46 + 3.3 cm. Depth of mollic 
horizon(s) is 0-10.2-26 + 3.5 cm. 
Attribute SAAR4 (n=9, r1=0.861, r5=0.786) 


Attnbutes that have r>0.1 r= 
Erigeron melanocephalus 0.563 
Selaginella densa 0.140 


182. Selaginella densa (SEDE2) little club-moss. Prefers shallower, 
rockier, less-sandy soils. Cover of club-moss is positively correlated 
with additional water; negatively correlated with fertility, shading, and 
mulch (Van Dyne and Vogel 1967). A grazing decreaser (Van Dyne and 
Vogel 1967). Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 8650 ft to 12800 ft, average 11336 + 205 
ft. Slope from 0.0% to 46.6%, average 12.3 + 1.6%. Average aspect is 
181°, r = 0.052. Permeability is 14-39.9-63 + 14.1. Soil depth is 10- 
34.4-98 + 3.6 cm. Depth of mollic horizon(s) is 0-11.8-46 + 2.1 cm. 

Attribute SEDE2 (n=44, r1=0.506, r5=0.437) 


Attributes that have r> 0.1 r= 
Elevation 0.156 
mosses + lichens on soil 0.104 
Carex elynoides 0.315 
Carex rupestris 0.162 
Erigeron melanocephalus 0.120 
Festuca brachyphylla ssp. coloradensis 0.292 
Helictotrichon mortonianum 0.179 
Mertensia lanceolata 0.150 
Muhlenbergia filiculmis 0.119 
Poa glauca 0.355 
Salix arctica 0.140 


183. Senecio triangularis (SETR) arrowleaf groundsel, arrowhead 
butterweed (Dayton and others 1937, Hermann 1966). In moist, cool to 
cold, shaded sites, especially spruce-fir riparian areas. “As a rule good 
forage, especially for sheep and goats” (Hermann 1966), but known io 
be poisonous to humans (my observation). Rated as OBL (“always 
found in wetlands”) by Reed (1988), this species is sometimes found in 
forested riparian areas that would never qualify as wetlands using the 
interagency, regulatory definition (Federal Interagency Committee for 
Wetland Delineation 1989). I would rate Senecio triangularis as FACW 
(“usually found in wetlands”) by the system of Reed (1988). 

Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 9590 ft to 11640 ft, average 10469 + 140 
ft. Slope from 0.0% to 18.0%, average 6.3 + 1.1%. Average aspect is 
100°, r = 0.217. Permeability is 5-26.8-61 + 10.9. Soil depth is 36-56.7- 
76 + 13.9 cm. Depth of mollic horizon(s) is 0-29.4-70 + 10.9 cm. 

Attribute SETR (n=17, r1=0.724, r5=0.641) 

Attnbutes that have r> 0.1 r= 
Cardamine cordifolia 0.202 
Phleum commutatum 0.142 


184. Taraxacum officinale (TAOF) common dandelion. Dandelion is 
an exotic, weedy species that likes very much growing in depleted 
riparian areas, aspen stands, and my yard. Dandelion is successful in 
part because it can produce copious seed genetically engineered to adapt 
to the site in which it finds itself. An exotic weed and pest in lawns 
(Reed and Hughes 1970) that is nonetheless quite palatable to humans 
(Harrington and Matsumura 1967) and herbivores (Hermann 1966), but 
unlikely to be grazed because of its color and short stature. Rated as 
High forage preference for all herbivores (Dennis and Antonio 1980). 
One of the most successful weeds in the Northern Hemisphere, in part 
because of its ability to quickly produce genetically different plants 
(chromosome races) with different adaptations to local habitats. 
Dandelion is very often found in degraded riparian areas and wetlands 
(where the water table has fallen), along with Kentucky bluegrass and 
quackgrass, and so all three of these are indicators of poor condition in 
riparian areas. Used in popular medicine (Moore 1979). Generally an 
upland, nonwetland species (Reed 1988). 

In the UGB: Elevation from 7530 ft to 12450 ft, average 9473 + 46 ft. 
Slope from 0.0% to 567.1%, average 13.4 + 1.9%. Average aspect is 
161°, r = 0.024. Permeability is 0-32.9-74 + 1.8. Soil depth is 15-73.2- 
183 + 3.6 cm. Depth of mollic horizon(s) is 0-38.9-168 + 2.4 cm. 


Attnbute TAOF (n=301, rl1=0.208, r5=0.176) 


Attributes that have r>0.1 r= 
Elevation —0.137 
Slope —0.126 
Total live cover 0.228 
Depth of mollic horizon(s) 0.104 
Latitude —0.142 
Longitude —0.142 
Rock cover (gravel+cobble+stones) —0.176 
Soil permeability —0.128 
droppings cattle 0.246 
large gravel 1-10 cm —0.106 
small gravel < 1 cm —0.103 
Achillea lanulosa 0.589 
Artemisia tridentata —0.105 
Aster spathulatus 0.283 
Aster 0.167 
Carex egglestonii 0.181 
Carex foenea 0.143 
Critesion brachyantherum 0.197 
Elytrigia repens 0.167 
Fragaria virginiana 0.143 
Juncus ater 0.398 
Pentaphylloides floribunda 0.202 
Poa nemoralis ssp. interior 0.132 
Poa pratensis 0.568 
Potentilla pulcherrima 0.264 
Salix geyeriana 0.102 
Trifolium repens 0.253 
Vicia americana 0.157 


185. Tetraneuris torreyana (TETO) Torrey's hymenoxys. Never 
found in wetlands (unlisted in Reed 1988). 

Most of the plants formerly identified as Tetraneuris acaulis 
(Hymenoxys acaulis) in the UGB tum out to be Tetraneuris torreyana 
on closer inspection; 7. acaulis does not seem to be very common here. 
Both of these species were formerly included in the genus Hymenoxys. 

In the UGB: Elevation from 7780 ft to 9360 ft, average 8589 + 116 ft. 
Slope from 0.0% to 34.0%, average 14.2 + 2.6%. Average aspect is 
282°, r = 0.485. Permeability is 17-53.6-74 + 3.7. Soil depth is 14-57.6- 
162 + 8.4 cm. Depth of mollic horizon(s) is 0-17.6-78 + 5.1 cm. 

Attribute TETO (n=17, r1=0.724, r5=0.641) 

Attributes that have r>0.1 r= 


Rock cover (gravel+cobbletstones) 0.113 
cobble 10-25 cm 0.103 
large gravel 1-10 cm 0.151 
lichen on soil 0.105 
litter and duff —0.108 
small gravel < 1 cm 0.134 
Artemisia frigida 0.248 
Stipa comata 0.142 


186. Thalictrum fendleri (THFE) Fendler meadow-rue. One of the 
more palatable forbs for cattle, elk, sheep, or deer in our area, in spite of 
a reputation to the contrary (Dayton 1960, Dennis and Antonio 1980). 
Meadow-rue is relatively poor forage (because it is poorly nutritious) in 
non-forested areas, but is a very important part of the forage resource in 
aspen stands, where few palatable grasses can be found. “Worthless to 
poor in palatability for cattle” but “on very heavily grazed ranges it is 
sometimes almost completely utilized, but ordinarily the close cropping 
of this species indicates overstocking” (Dayton 1960); he apparently 
didn’t see the irony. Perhaps Dayton is confusing palatability with 
nutrition. Another possibility is that Dayton is talking about ranges, and 
meadow-rue usually occurs under aspen canopies where cattle seldom 
go. On the other hand, meadow-rue is very palatable to sheep by all 
accounts (Dayton 1960), probably because they do commonly graze 
aspen stands. Never found in wetlands (unlisted in Reed 1988). 

In the UGB: Elevation from 7530 ft to 11800 ft, average 9501 + 71 ft. 
Slope from 0.0% to 70.0%, average 16.2 + 1.5%. Average aspect is 87°, 
t = 0.096. Permeability is 0-36.7-75 + 3.2. Soil depth is 18-74.5-180 + 
6.1 cm. Depth of mollic horizon(s) is 0-44.6-170 + 4.5 cm. 


Major Plant Species 


Attribute THFE (n=112, r1=0.334, 15=0.285) 
Attnbutes that have r>0.1 r= 


Total live cover 0.344 
Rock cover (gravel+cobble+stones) —0.122 
Bare soil cover —0.107 
bare soil —0.109 
litter and duff 0.165 
Arnica cordifolia 0.112 
Aster foliaceus 0.146 
Bromopsis canadensis 0.386 
Carex geyeri 0.406 
Chamerion angustifolium 0.326 
Elymus glaucus 0.371 
Fragaria virginiana 0.243 
Galium septentrionale 0.252 
Geranium richardsonii 0.267 
Lathyrus leucanthus 0.387 
Ligusticum porteri 0.390 
Mahonia repens 0.128 
Populus tremuloides 0.427 
Rosa woodsii 0.181 
Vicia americana 0.244 


187. Trifolium repens (TRRE3) white Dutch clover. An exotic weed 
of degraded riparian areas and other moist spots, that has been 
commonly included in seed mixtures in the past. “The clovers are 
important for their role in enriching the soil and are well known for their 
palatability and nutritious properties” (Hermann 1966), but these plants 
are often of reduced vigor and height (probably because of compaction 
from heavy grazing), so they are often out of the reach of grazing 
animals. A poor soil binder and bank stabilizer. Highly palatable to 
livestock, elk, and deer (Hansen and others 1988). Generally an upland, 
nonwetland species (Reed 1988), accurately assigned by Reed’s system, 
but the words are misleading, since this species is rarely found in upland 
sites, but is common in sites that are formerly or potentially riparian 
areas. 

In the UGB: Elevation from 7570 ft to 10390 ft, average 8877 + 105 
ft. Slope from 0.0% to 10.0%, average 3.4 + 0.4%. Average aspect is 
218°, r = 0.306. Permeability is 0-25.2-60 + 3.8. Soil depth is 33-96.5- 
168 + 12.8 cm. Depth of mollic horizon(s) is 0-67.2-168 + 12.1 cm. 

Attribute TRRE3 (n=30, r1=0.591, r5=0.514) 


Attributes that have r>0.1 r= 
Elevation —0.252 
Latitude 0.263 
Longitude —0.263 
droppings cattle 0:139 
live plant bases 0.244 
water open 0.128 
Bromopsis canadensis 0.118 
Juncus ater 0.141 
Poa pratensis 0.350 
Salix lutea 0.107 
Salix lucida ssp. lasiandra 0.246 
Taraxacum officinale 0.253 


188. Trifolium rusbyi (TRRUS) Rusby clover. A native clover of 
sagebrush stands. “Although the clovers are important for their role in 
enriching the soil and are well known for their palatability and nutritious 
properties, the native species seldom grow abundantly enough to be 
important” (Hermann 1966). Never found in wetlands (unlisted in Reed 
1988). 

In the UGB: Elevation from 7600 ft to 10250 ft, average 8728 + 53 ft. 
Slope from 0.0% to 47.8%, average 12.8 + 0.9%. Average aspect is 
332°, r = 0.125. Permeability is 1-34.8-74 + 2.6. Soil depth is 13-66.3- 
200 + 5.5 cm. Depth of mollic horizon(s) is 0-26.0-108 + 2.5 cm. 

Attribute TRRUS (n=106, r1=0.343, r5=0.293) 


Attributes that have r> 0.1 r= 
Frequency 0.118 
Artemisia cana 0.338 
Artemisia tridentata 0.166 


Chrysothamnus viscidiflorus 0.144 


x 


Major Plant Species 


Elymus elymoides 0.118 
Poa fendleriana 0.115 
Poa secunda 0.233 
Stipa lettermanii 0.227 
Stipa pinetorum 0.137 


189. Urtica gracilis (URGR3) stinging nettle. Has stinging hairs on 
the stems and (especially) in the inflorescence that can cause great pain 
to some people; people are variable in their tolerance. Herbivores are 
apparently affected neither by the stinging hairs nor by grazing (the 
plants are unpalatable and unattractive), and the plant rarely is found in 
hay, since it grows in shade (Dayton 1960). Considered a weed by Reed 
and Hughes (1970), but they don’t say why. Nettle does not cause me 
pain, but prolonged exposure for a few hours makes me very sleepy: a 
strong argument for bringing another driver along when working in 
riparian areas. Used as a potherb; cooking removes the stinging 
(Harrington and Matsumura 1967, Kirk 1970). Used in popular 
medicine, probably because the stinging principles are a combination of 
acetylcholine and histamine (Dayton 1960, Moore 1979). Do I have to 
tell you to use gloves? Equally likely to be found in wetlands and 
nonwetlands (Reed 1988, as Urtica dioica). 

In the UGB: Elevation from 7645 ft to 10160 ft, average 8900 + 93 ft. 
Slope from 1.2% to 25.0%, average 4.9 + 0.8%. Average aspect is 172°, 
r = 0.264. Permeability is 0-21.7-47 + 5.0. Soil depth is 48-81.3-149 + 
16.0 cm. Depth of mollic horizon(s) is 9-57.3-149 + 11.5 cm. 

Attribute URGR3 (n=30, r1=0.591, r5=0.514) 


Attributes that have r> 0.1 r= 
Total live cover 0.131 
water open 0.105 
wood 1-3 in diam. 0.172 
Alnus incana ssp. tenuifolia 0.519 
Aster 0.136 
Cardamine cordifolia 0.133 
Equisetum arvense 0.128 
Heracleum sphondylium 0.208 
Ribes inerme 0.563 
Salix drummondiana 0.214 
Salix geyeriana 0.189 
Salix lutea 0.150 


190. Valeriana capitata (VACA3) capitate valerian. A leading 
indicator of good condition in moist Thurber fescue grasslands. 
Distinctive bittersweet odor, especially when dried. Probably palatable 
to most herbivores, and a decreaser with grazing use (Hermann 1966), 
but rarely important as forage because rarely abundant enough. The 
Spanish word vaca (sometimes spelled baca) means cow. Used in 
popular medicine (Moore 1979). Generally an upland, nonwetland 
species (Reed 1988, as Valeriana acutiloba). 

Our plants are Valeriana capitata ssp. acutiloba. 

In the UGB: Elevation from 8920 ft to 12285 ft, average 10506 + 255 
ft. Slope from 2.8% to 36.0%, average 11.3 + 2.7%. Average aspect is 
70°, r = 0.429. Permeability is 4-23.8-36 + 7.8. Soil depth is 20-67.3- 
170 + 14.9 cm. Depth of mollic horizon(s) 1s 0-30.2-60 + 6.3 cm. 

Attribute VACA3 (n=15, r1=0.752, r5=0.670) 


Attributes that have r > 0.1 r= 
Achillea lanulosa 0.232 
Bromopsis porteri 0.376 
Carex 0.117 
Elymus trachycalus 0.159 
Festuca thurberi 0.204 
Ligularia holmii 0.112 
Poa nemoralis ssp. interior 0.124 
Vicia americana 0.116 


191. Veronica americana (VEAM2) American brooklime, American 
speedwell. A small plant of shaded wetlands and the wettest nparian 
areas. Low to modest palatability for herbivores, but rarely preferred by 
any (Hermann 1966). An indicator of high water (hence good condition) 
in riparian or wetland sites. Always found in wetlands (Reed 1988). 

Easily told by its habitat, its sky-blue flowers, and opposite leaves. 
Pictured in Mohlenbrock and others (1992). 
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In the UGB: Elevation from 8300 ft to 11800 ft, average 9659 + 134 
ft. Slope from 0.0% to 22.0%, average 4.1 + 0.9%. Average aspect is 
82°, r = 0.075. Permeability is 0-26.0-70 + 5.6. Soil depth is 33-79.5- 
155 + 15.4 cm. Depth of mollic horizon(s) is 11-58.3-149 + 12.9 cm. 

Attribute VEAM2 (n=31, r1=0.584, r5=0.508) 


Attributes that have r> 0.1 r= 
water open 0.230 
Carex bebbii 0.108 
Calamagrostis canadensis 0.110 
Cardamine cordifolia 0.316 
Conioselinum scopulorum 0.178 
Ribes inerme 0.170 
Salix bebbiana 0.150 
Salix geyeriana 0.116 
Salix lutea 0.133 


192. Vicia americana (VIAM) American vetch. Vetch is one of the 
best forbs as forage for livestock, elk, deer, and all other herbivores. 
Rated as High forage preference for all herbivores (Dennis and Antonio 
1980). In addition, vetch is used as nestling food by sage grouse and 
other ground-nesting birds, and used by ground mammals as well. Vetch 
is not very shade-tolerant, as compared with peavine, so vetch occurs 
more often in open, non-forested situations. Vetch is the best example 
we have of a native, palatable forb that is a decreaser with grazing use; 
its presence in quantity is an indicator of good range condition. “It does 
not withstand close grazing very well, and it is one of the first plants to 
decrease under such use ... it may be gradually killed out” (Dayton and 
others 1937). General description, seed handling, and planting methods 
in Wasser and Shoemaker (1982). Rated as “NI” (symbol of unknown 
meaning) by Reed (1988); probably should be “UPL” (never found in 
wetlands”). 

This is the only species of vetch in the Basin, it is too cold for the 
cultivated species. Often confused with peavine (Lathyrus leucanthus), 
because they both have similar growth form, occur together, and they 
both have even-pinnate leaves that end in a tendril. However, they are 
fairly easily told apart since peavine has white flowers and vetch purple. 
In vegetative condition, the nerves on the lower side of the leaflets arch 
toward the tip in peavine, at about 30° to the midrib; but they are parallel 
toward the margin in vetch, about 60° to the midnb (Hermann 1966). 
Pictured in Mohlenbrock and others (1992). 

In the UGB: Elevation from 7530 ft to 10920 ft, average 9250 + 49 ft. 
Slope from 0.0% to 59.5%, average 14.8 + 0.9%. Average aspect is 
222°, r = 0.092. Permeability is 0-30.9-68 + 1.9. Soil depth is 31-78.7- 
190 + 4.4 cm. Depth of mollic horizon(s) 1s 0-41.3-170 + 2.9 cm. 

Attribute VIAM (n=189, r1=0.261, r5=0.222) 


Attributes that have r> 0.1 r= 
Total live cover 0.371 
Number of species O17. 
Depth of mollic honzon(s) 0.170 
Soil depth 0.124 
Rock cover (gravel+cobble+stones) —0.168 
Bare soil cover —0.114 
bare soil -0.113 
litter and duff 0.192 
small gravel < 1 cm —0.104 
wood 1-3 in diam. 0.141 
Achillea lanulosa 0.268 
Artemisia arbuscula 0.110 
Arnica cordifolia 0.169 
Artemisia tridentata ssp. vaseyana 0.118 
Aster spathulatus 0.134 
Bromopsis canadensis 0.362 
Bromopsis porteri 0.107 
Carex geyeri 0.267 
Elymus glaucus 0.123 
Festuca thurberi 0.141 
Galium septentrionale 0.287 
Geranium richardsonii 0.213 
Heracleum sphondylium 0.205 
Lathyrus leucanthus 0.262 
Mahonia repens 0.194 


Paxistima myrsinites 0.103 
Populus angustifolia 0.187 
Poa nemoralis ssp. interior 0.181 
Poa palustris 0.128 
Poa pratensis 0.147 
Populus tremuloides 0.301 
Rosa woodsii 0.445 
Salix lutea 0.132 
Taraxacum officinale 0.157 
Thalictrum fendleri 0.244 
Valeriana capitata 0.116 


193. Wyethia arizonica (WYAR) mule's ears. A native pest, invader 
into subalpine Thurber fescue shrublands and grasslands and forblands. 
In the 1930’s and 1950’s, a great deal of effort was put into trying to 
eradicate this plant from pastures on the Western Slope, with the result 
that is now more abundant than ever. A vigorous increaser with grazing, 
especially sheep use. Rated as High forage preference for elk, deer, and 


Major Plant Species 


antelope; Moderate for sheep and horses; and Low for cattle (Dennis and 
Antonio 1980). Generally an upland, nonwetland species (Reed 1988, as 
Wyethia amplexicaulis). 

Our populations are actually stable hybrids between Wyethia 
amplexicaulis, which has glabrous stems, and W. arizonica, which has 
rough-hairy stems (Weber 1987). Since our plants are uniformly rough- 
hairy, I have chosen to call them all W. arizonica. The management of 
both these species and their stable hybrid is all the same (unfortunately). 

In the UGB: Elevation from 8560 ft to 10530 ft, average 9376 + 80 ft. 
Slope from 3.0% to 48.8%, average 15.3 + 1.9%. Average aspect is 
196°, r = 0.222. Permeability is 4-29.8-59 + 2.7. Soil depth is 13-70.6- 
183 + 7.9 cm. Depth of mollic horizon(s) is 0-30.3-78 + 3.7 cm. 

Attribute WYAR (n=34, r1=0.563, r5=0.488) 

Attributes that have r> 0.1 r= 
Artemisia arbuscula 0.127 
Elymus trachycalus 0.510 
Stipa lettermanii 0.118 
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Weeds, Introduced Plants, and Poison Plants 





Notes and Definitions 


1. In this document, the term weed is defined as follows: “A plant is a 
weed if, in any specified geographical area, its populations grow entirely 
or predominantly in situations disturbed by man (without, of course, 
being deliberately cultivated plants)” (Baker 1965-1974, also see Harper 
1960-1965). A weed is a plant species that is capable of invading over 
long distances, and can dominate one or more sites in the UGB. These 
may or may not be on official State or County weed lists; in other words, 
I have labeled species as Weed in the discussion below if they qualify as 
weeds on the ecological facts, not the political facts. Some of the leading 
characteristics of weeds are listed below (Thornton and Durrell 1941, 
Baker 1965-1974). Thank God, no plant has all of these characteristics! 

* They are naturally hardy against extreme variations in climate 
and weather. Some weeds have developed new genetic 
strains that are hardy within a few years. 

¢ They are surprisingly adaptive to a wide variety of different 
habitats. 

¢ Plants grow rapidly to maturity and reproductive stages. 

* Continuous seed production as long as growing conditions 
permit. Very high seed output. 

* Self-compatible but not completely apomictic. When plants are 
cross-pollinated, unspecialized for pollinators or wind 
pollinated. 

* Germination requirements are fulfilled in many environments. 

* Weeds preferentially spread into areas of bare or disturbed soil. 
Rates of weed spread are greater with larger patches of bare 
soil, and even larger if the patches of bare soil are well 
distributed through the site (Bergelson and others 1993). 

* Special mechanisms for outcompeting neighbors, such as 
rosettes, choking growth, or allelopathic chemicals. 

* They have vigorous means of reproduction, either vegetative 
(the rhizomes of Canada thistle, quackgrass) or by seed 
(Russian thistle, pigweed), or both. 

* Seeds often have highly variable dormancy, so that some will 
germinate now, some later, and some in future years: 
Discontinuous germination, internally controlled. 

* Seeds often have structures for efficient animal dissemination 
(burs, prickles) or wind dissemination (wings, parachutes), 
or both. Some species have similar structures on the pollen. 

* Vegetation may have structures preventing herbivory, such as 
prickles or spines. Often this is combined with accessible 
and edible seeds to ensure dispersal. 

* Plant species of crop fields often mimic the crops with which 
they grow. 

* Among flowering plants, certain families are prominent in 
number of weed species: mustard, sunflower, grass, 
buckwheat, and parsely families. 

* Most pest weeds have traveled long distances with the aid of 
man. 


2. The following words are capitalized and bold where they apply to 
the species being discussed, so that they stand out. 

Adventive. A species that is capable of invading sites where it 
never occurred. 

Native. A species that was in the UGB before European 
settlement. 

Naturalized. A non-native species that is nonetheless capable of 
growing outside cultivation in the UGB. All the species 
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discussed below are either Native or Naturalized. 

Palatable. Capable of nutritious consumption by some herbivore 
(domestic or wild). 

Poisonous. A species that causes acute illness or death in one or 
more animals. 

Weed. See definition above. Please note that if I don’t call it a 
weed, then I don’t think it is! 


3. The resource manager should be cautious, because many weed lists, 
books, and pamphlets take a very broad view of what is a weed. Some 
books don’t even say why they consider some species weeds. You can 
get an idea of what I am talking about by considering the following 
partial list of plants that occur in various lists that should probably not 
be called weeds. 

Achillea lanulosa, yarrow, cited by Thornton and Durrell 1941, 
Alley and Lee 1969. A common native forb. Doesn’t deserve to 
be called a weed just because it’s not palatable. 

Argentina anserina, silverweed, cited by Thornton and Durrell 
1941. A native plant, increasing slightly with heavy use of 
riparian areas. So in any quantity, an indicator of poor, depleted 
conditions in riparian areas. As far as I know, not threatening 
anyone or anything. The problem is the dubious management 
that led to the depleted riparian area, not the presence of plants 
such as this. 

Cleome serrulata, Rocky Mountain beeplant, cited by Thornton 
and Durrell 1941, Alley and Lee 1969. A native forb, one of the 
best honey plants around; used by native Americans and others 
for food, dye, and ornamental uses. Palatable, but “foliage 
distasteful to cattle.” That is not a sufficient reason for calling 
this a weed. 

Distichlis stricta, saltgrass, cited by Alley and Lee 1969. A native 
plant, sometimes the only plant occupying salty areas. Some of 
the these salty areas are that way because of man’s overzealous 
irrigation projects; so are we to try to eradicate the only native 
cover left? It will just make our problem, not caused by the 
plant, look even worse. 

Echinochloa crus-galli, barnyard grass, cited by Thornton and 
Durrell 1941, Alley and Lee 1969. Palatable, very commonly 
planted because of its ability to cover quickly and provide 
quality forage. Granted that it’s been overdone a bit. 

Helianthus annuus, common sunflower, cited by Thornton and 
Durrell 1941, Alley and Lee 1969. Native annual. This species is 
a very useful plant for food, oil, or forage. Granted that there are 
places where it is not wanted, wheat fields for example, but 
that’s not enough reason to call it a weed everywhere. 

Lygodesmia juncea, skeleton plant, cited by Thornton and Durrell 
1941, Alley and Lee 1969. A native forb, that as far as I know 
has no negative properties. 

Verbascum thapsus, mullein, cited by Alley and Lee 1969. An 
adventive forb, common as a few stems along a roadside, not a 
problem in cultivated fields or pastures, but useful medicinally. 
Why call it a weed? 

Yucca glauca, small soapweed, cited by Alley and Lee 1969. A 
native plant, rarely if ever eaten by livestock except when there 
is nothing else left. Eradication in those situations would be ill- 
advised because of an increase in erosion potential. 


Special Species 


a. Invasive Plants and Poison Plants 


1. Aconitum columbianum (monkshood). Native perennial, tall forb. 
Prefers shaded places, aspen stands or moist spruce-fir forests. Not 
invasive. The fruits and seeds (at least) are Poisonous to sheep, and 
horses; “cattle are not susceptible” (Beath and others 1939, Thornton 
and Durrell 1941). Vegetatively difficult to distinguish from tall larkspur 
(Delphinium barbeyi), and so the two species are often considered 
together in range management (Marsh 1919). 


2. Acosta diffusa (tumble knapweed). Adventive forb. 
3. Acosta maculosa (spotted knapweed). Adventive forb Weed. 


4. Acroptilon repens (Russian knapweed). Called Centaurea repens 
in the earlier literature. Adventive perennial rhizomatous forb, called a 
Noxious Weed by Thornton and Durrell (1941) and by Alley and Lee 
(1969). Russian knapweed has vigorous propagation both by seed and 
by rhizomes, making it difficult to eradicate. First reported from 
California (I knew it!) in the early 1910’s. “Once established, it occupies 
ground to the extent that no crop will grow.” Also a contaminant in 
alfalfa seed (Alley and Lee 1969). Several patches around the UGB, 
which have appeared only in the last 5 yr or so, persist in spite of 
repeated attempts to eradicate them. This plant has become a real pest in 
many areas of the western U.S. 


5. Anisantha tectora (cheatgrass). Adventive annual grass, Weed 
(Thornton and Durrell 1941), on the increase in lower-elevation 
sagebrush stands in the UGB. Also called Bromus tectorum in the older 
literature. Cheatgrass is often injurious to livestock because of its long 
awns, but it is Palatable when green. One author recommends making 
greater use of winter cheatgrass ranges. However, use of cheatgrass 
during the spring “can only result in the deterioration of the range” 
(DeFlon 1986). 

Cheatgrass becomes established due in part to removal of protective 
vegetation cover, for example by road building, other construction, 
heavy grazing, or after sagebrush treatment and seeding with crested 
wheatgrass (Shown and others 1969). Once it is established, “even with 
removal of heavy grazing, cheatgrass ... may prevent recruitment of 
[native bunchgrasses] because the alien is well-dispersed, dominates the 
seed bank, and grows rapidly. Cheatgrass likely inhibits recruitment in 
[bunchgrass] populations by depleting soil moisture and thereby 
decreasing the probability of survival of neighboring seedlings” 
(Goodwin and others 1996). 

In some sites in Idaho and adjoining states, extensive stands of 
cheatgrass are managed for forage and erosion control (Shown and 
others 1969). 


6. Artemisia frigida (fringed sagewort). Native perennial. A very 
short shrub or a woody-based forb, depending on who you speaking 
with. A very adaptable plant, “basking in the glowing sunshine of the 
southwestern summer, and also withstanding the frigid rigors of the 
Arctic” (Dayton and others 1937). Fringed sage is a noted rangeland 
increaser. It can be a pest in some situations; it is seral in all sites where 
found in the UGB. A species with tremendous reproductive potential, 
both vegetative and by seed: who are we to say we can overcome it? It is 
slightly Palatable to cattle and domestic sheep, and is clearly not 
preferred unless all the grasses are gone (Rauzi 1982). Nevertheless, 
fringed sage is Palatable to bighor sheep, antelope, deer, and elk. It is 
a major component of seasonal diets of bighorn sheep, pronghorn 
antelope, mule deer, and elk, at Trickle Mountain, near the UGB and 
‘losely related to it ecologically (Cooperrider and Bailey 1986). 
common in the UGB except at the highest and lowest elevations; also 
invades disturbed sites readily and quickly (Ferguson and Frischknecht 
1983). Chemical control has been tried (and failed) many times; success 
usually requires heavy levels of herbicide (Wilson and Stubbendieck 
1981). Perhaps it’s just as well, considering its usefulness on winter 
ranges. 


7. Astragalus spp. (milkvetches). Of the 23 species of Astragalus 


present in the UGB, all are Native, and most are of neutral value or 
modest positive value as forage or ground cover. Two of them are rare 
plants A. microcymbus and A. anisus. Only a few species of Astragalus 
are weedy or poisonous, discussed below. The species of Astragalus that 
are poisonous as a result of taking up selenium from the soil all smell 
very bad (Beath and others 1939), especially when they are drying. 
Leaving my plant press in the truck cab overnight is a mistake I will 
make only once! 


8. Astragalus bisulcatus (two-grooved milkvetch) and Astragalus 
miser (weedy milkvetch, timber poisonvetch). Native perennial forbs, 
known to be Poisonous, especially to cattle, but also to domestic sheep, 
horses and mules. 

Two-grooved milkvetch is found in the western portions of the 
UGB, along roadsides and in swales in Wyoming big sagebrush, 
serviceberry, or depleted cottonwood riparian areas. Flowers beginning 
mid-May to early June, “dangerous during all the period of its growth” 
(Beath and others 1939). It is tolerant of frost, so parts of the plant stay 
green until late fall (Beath and others 1939). Two-grooved milkvetch is 
a Native Weed that can increase or invade into disturbed sites and be 
difficult to eradicate. 

Weedy milkvetch is found in big sagebrush stands in all montane 
areas of the UGB. Weedy milkvetch is shorter, has less composition in 
the vegetation cover, and is less poisonous, when compared with two- 
grooved milkvetch. Weedy milkvetch is a Native perennial forb that 
often increases with grazing use, but seldom invades into disturbed 
sites. It apparently prefers the association of other native plants. 

The rest of this discussion applies to both species, two-grooved and 
weedy milkvetches. Both species occur on Mancos Shale in the UGB. 
The sites on Mancos Shale vary widely in the quantity of selenium in 
the soil, leading to a correspondingly wide variance in the Selenium 
content of the plants growing on them. 

There is an organic poison in the foliage and stems and a mineral 
poison (Selenium) as well. The organic poison is present even if the 
plants are not on seleniferous soils, but livestock poisoning is much 
more acute when both poisons are active (Beath and others 1939). This 
is one of a group of mikvetch species that take up Selenium or Selenium 
compounds (Sodium Selenate, Calcium Selenate, or various Iron- 
Selenium compounds) from the soil. Selenium is an element related to 
Arsenic. The Selenates found in these soils is a water-soluble mineral 
(Poole and others 1989). 

There are two diseases caused by Selenium consumption in cattle. 
Alkali Disease (chronic nitro-poisoning) occurs with modest 
consumption of Selenium-containing forage, and is characterized by 
dullness, lack of vitality, stiffness, lameness, emaciation, loss of long 
hair, cracked and misshapen hoofs, and rough and off-color coat. 
Anatomically, there is often damage to the heart, liver, lungs, and neural 
systems (Diebold 1945, James and others 1980). 

A more advanced stage of Selenium poisoning, called Blind 
Staggers (acute nitro-poisoning), occurs when forage containing >25 
ppm Selenium has been consumed continuously for a week or more. 
This stage is characterized by impaired vision, tendency to wander, 
paralysis, loss of appetite, and death 3-4 hr after respiratory failure 
(Diebold 1945, James and others 1980). 

In the UGB, the geologic formations that contain Selenium include 
Mancos, Mesa Verde, and Morrison. Apparently Selenium compounds 
tend to concentrate in surface horizons over time, possibly through 
dominance by seleniferous plants (Diebold 1945). 

These two milkvetches, as other Seleniferous Astragalus species, are 
called Converter species, because these plants are able to take up large 
quantities of Selenium from raw shales. Plants of other species growing 
close to converter plants often contain much higher amounts of 
selenium, even palatable species like western wheatgrass, winterfat, or 
grama. Grasses and other plants lose appreciable quantities of selenium 
upon drying (Diebold 1945). 

Diebold (1945) and James (1981) recommend the following 
remedial measures: 

Determination of areas of seleniferous soils 
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Special Species 


Consider deferring grazing on those areas until fall, when plants are 
dry 

Consider eradication of poisonous plants, by digging, burning, or 
chemical treatment 

Consider grazing practices that discourage concentration of 
livestock on affected soils, such as different trailing patterns, 
reduction of numbers, or other 

Develop a grazing plan that takes into account the poisonous plants 
on your range and pastures 

Supply adequate nutritious feed and water z 

Consider feeding supplements known to decrease animal 
susceptibility to Selenium poisoning 

In revegetation of soils that have Selenium, do not use species 
known to accumulate Selenium, such as western wheatgrass, 
saltbush, or galleta; the use of small grains can similarly be 
dangerous in such areas 

Stock water improvements should be located away from 
seleniferous vegetation. 


9. Bromopsis inermis (smooth brome). Adventive perennial, 
rhizomatous grass. Common constituent of seed mixtures for road cuts 
and other revegetation efforts. Smooth brome is very aggressive and 
often increases outside the area seeded, even invading and dominating 
adjacent sites. Since smooth brome is not very palatable, I am of the 
opinion that its use in seed mixtures should be limited. 

“Smooth brome ... is a cool-season, sod-forming, perennial grass ... 
it is aggressive and highly competitive, reproducing both by seed and by 
rhizomes, and able to exclude virtually all other species” (Blankespoor 
and Larson 1994). Deserves to be calleda Weed. ‘' 

Often controlled using late spring prescribed fire. Smooth brome 
will increase in importance without burning, regardless of soil moisture 
conditions. Late spring fire is effective if: 1. soil moisture is high during 
the whole growing season; and 2. a substantial warm-season grass 
component is present (Blankespoor and Larson 1994). 

Seed handling, general description, and germination requirements in 
Wasser and Shoemaker (1982). 


10. Capsella bursa-pastoris (shepherd’s purse). Adventive annual 
or short-lived perennial forb Weed (Thornton and Durrell 1941). Very 
common but not aggressive, maintains its populations in the UGB by 
being the first plant to flower and fruit, then going through 3 or 4 seed 
crops a season. 


11. Cardaria chalapensis (whitetop) and Cardaria draba 
(pepperweed whitetop, whiteweed). Adventive perennial forbs, called 
Noxious Weeds by Thornton and Durrell (1941) and by Alley and Lee 
(1969). Persistent plants, difficult to eradicate, especially abundant in 
irrigated pastures. Many millions of dollars have been spent in (so far) 
unsuccessful attempts to control these two species and the two other 
species of Cardaria that occur outside the UGB (Weber and Wittman 
1996). 


12. Carduus nutans (musk thistle, nodding thistle). Adventive 
annual or short-lived perennial forb. Considered a Weed by Alley and 
Lee (1969). Extremely vigorous seed production, and so able to quickly 
take over relatively large areas. “Special efforts should be made to 
control [this species] while the infestations are small and scattered” 
(Alley and Lee 1969). 


13. Chorispora tenella (blue mustard). Adventive annual forb. A 
Weed (Thorton and Durrell 1941), on the increase in the UGB. Forty 
years ago, blue mustard was hard to find on the western slope, then 
increased about 20 yr ago. Within the last five yr it has invaded into the 
UGB, and continues to increase here. “Common around many of the 
County Fair grounds in Wyoming” (Alley and Lee 1969) — gosh, I 
wonder how it is propagated? It occupies only the disturbed soils of road 
cuts and development clearings, so it would be easy to control through 
the strategy of minimizing disturbed areas and immediate revegetation. 
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14. Chrysothamnus viscidiflorus (Douglas rabbitbrush) — medium to 
tall (>20 cm) subspecies only. Native medium-height shrub. Except for 
ssp. pumilus, Douglas rabbitbrush is unpalatable and a conspicuous 
increaser with grazing, other soil disturbance, mechanical damage, or 
after fire (Tisdale and Hironaka 1981, McArthur and others 1978, 
Wright and others 1979, Ferguson and Frischknecht 1983). These 
factors combine to make Douglas rabbitbrush a major problem on many 
sagebrush sites in the UGB. Tall Douglas rabbitbrush is not very salt- 
tolerant (McArthur and others 1978). Clipping of Douglas rabbitbrush 
produces an increase in sprouting from the root crown, apparently 
because the root crown buds are released from apical dominance by the 
buds that are clipped - even occurring with plants only three months old 
(Willard and McKell 1978). 

(Please note that C. viscidiflorus ssp. pumilus, in contrast, is 
palatable, much lower in stature, and is a decreaser. C. viscidiflorus ssp. 
pumilus is one of a group of mat-forming subshrubs, “half shrubs,” that 
occur in dry, gravelly, windswept grasslands and low shrublands.) 


15. Cicuta douglasii (water hemlock). Adventive Weed, Poisonous 
to people and all classes of livestock (Thornton and Durrell 1941). To 
people, the most poisonous plant in the United States. “Usually becomes 
dangerous largely as a result of overuse of the range” (Stoddart and 
others 1949). 


16. Cirsium spp. and Carduus nutans (thistles). Of the 13 species in 
the UGB, three are Adventive Weeds, described below. All the other 
ten species of Cirsium are Native, and although some of them have 
modest invasive capabilities, they should not be considered weeds. I 
guess resource managers and county weed truck drivers will have to 
learn to distinguish them. 


17. Cirsium arvense (Canada thistle). Adventive perennial 
rhizomatous forb, considered a Noxious Weed by Thornton and Durrell 
(1941) and by Alley and Lee (1969). Seems to infest the most 
productive land, such as stream banks and irrigated cropland (Bakker 
1960, Alley and Lee 1969). Produces a /arge amount of seed (up to 
40,000 per plant), dispersed over >4 km, some of which can be dormant 
in the soil for hundreds of years. Vegetative reproduction (rhizome 
production) requires sunny, aerated conditions (Bakker 1960). Very 
persistent and troublesome weed to eradicate once it has been 
established, but establishment is relatively easy to prevent by avoiding 
soil disturbance and rapid revegetation. Palatable to livestock and 
sometimes deliberately grazed during the early seasons of growth. 


18. Cirsium vulgare (bull thistle). Adventive short-lived perennial 
forb, distinguished because it has spines everywhere, on the stems, leaf 
margins, leaf surfaces, heads. A contaminant of crested wheatgrass seed 
(Alley and Lee 1969). 


19. Critesion brachyantherum (little barley) and Critesion jubatum 
(foxtail barley). Native short-lived perennial grasses. Increasers in 
bottomlands and depleted riparian areas and other poorly drained areas; 
sometimes used in hay (Dayton and others 1937). Palatable to cattle in 
early stages of growth. “Before the heads are produced, meadow barley 
is good forage for all classes of livestock ... grazed for only a relatively 
short time” (Dayton and others 1937). The long awns that develop later 
are injurious to livestock, causing ulcers in the mouth. Considered to be 
Weeds by Thornton and Durrell (1941); and by Reed and Hughes (1970; 
they don’t say why). Included in the genus Hordeum in the older 
literature. 


20. Cynoglossum officinale (hounds-tongue). Adventive short-lived 
(monocarpic?) perennial forb. Considered a Weed by Thorton and 
Durrell (1941), but they don’t say why. 


21. Delphinium barbeyi (Barbey larkspur, tall larkspur). Called D. 
occidentale var. barbeyi in the older literature. Often found in lush 
aspen stands, either successional to conifers (Douglas-fir, spruce-fir) or 
not. A closely related species (D. occidentale) contains 12 major 


alkaloids, which are the Poisonous principle for cattle (Olsen 1983). 
Cattle poisoned by larkspur show behavior of sudden falling, followed 
by struggling. The animal then throws its legs out stiff and widely 
extended. Bloating sometimes occurs (Stoddart and others 1949). 
Domestic sheep can safely graze tall larkspur, and it could be rated as a 
good forage plant for sheep (Stoddart and others 1949). 

“Usually becomes dangerous largely as a result of overuse of the 
range” (Stoddart and others 1949). 

The alkaloid content of tall larkspur decreases as the season 
advances, yet the toxicity increases, as this table shows (Olson 1983). 

Leaves & Alkaloid 


Stage Petioles (dry wt.) Content Toxicity’ 


1. Vegetative, stalks 8-10 in 84% 26% oti LS 
2. Vegetative, stalks 18-20 in 78% 4.05% 12.5 
3. Immature buds, stalks3040in 51% 2.60% 21.0 
4. Colored buds, stalks 48-72 in 35% OD yee et 


5. Pods open, stalks 48-72 in 19% 1.60% _57.5 
1. Median lethal doses for mice, LDs9 


The toxicity of the plant in pod stage is about five times more than that 
of the young shoots. Generally, cattle can eat moderate amounts of 
vegetative larkspur plants, or of regrowth after the pods have dried and 
fallen from the plant, without detrimental affects. However, larkspur is 
not a plant that naturally is attractive to cattle, and they usually find it 
unpalatable before the flowering stage (Pfister and others 1988). The 
pods have been reported to be addictive to cattle, so that once they start 
eating them, they will search out larkspur plants. For that reason, 
grazing seasons are often adjusted on aspen ranges so that use takes 
place before the pods mature, or more often after they mature, usually 
after about August 10 in the higher mountains of western Colorado. 
“Most cattle losses will occur during the flowering stage ... Even 
though palatability and consumption increase during the grazing season, 
cattle can graze tall larkspur with a much lower risk of toxicosis when 
toxicity is low later in the grazing season” (Pfister and others 1988). 

Killing tall larkspur plants with NH,SO, (ammonium sulfate) is 
sometimes effective. 168 g NH,SO, applied at the base of each plant at 
flowering time results in 74-82% of plants killed; 336 g/plant results in 
96-100% of plants killed (Little 1979). 

Sometimes feeding cattle with a mineral salt supplement has been 
tried to lessen the effects of tall larkspur poisoning. Unfortunately, 
mineral salt supplements have not had consistently positive results 
(Pfister and Manners 1991). 


22. Delphinium nuttallianum (pine larkspur, Nuttall larkspur, low 
larkspur). Called D. nelsonii in the older literature. Native perennial 
forb. Seed production and growth of Delphinium nuttallianum is 
apparently dependent on some snow cover when growth begins (Inouye 
and McGuire 1991). 

“Usually becomes dangerous largely as a result of overuse of the 
range” (Stoddart and others 1949). Poisonous for cattle only, but less 
palatable than tall larkspur. Low larkspur usually grows in the spring, 
so cattle sometimes eat it because little other forage is available (Majak 
1988-1993). The poisonous principle is an alkaloid, that acts as a 
neuromuscular blocking agent in cattle. The upper portions of the plant 
are more toxic than the lower portions (Majak and Engelsjord 1988). 

“Generally, low larkspur range can be grazed safely by cattle after 
about the middle of June since by then other forage is abundant and 
larkspur is drying up” (Stoddart and others 1949). “The vegetative stage 
of growth yielded the highest concentration of the neurotoxin and 
consequently it presents the greatest risk to grazing livestock” (Majak 
1993). 


23. Delphinium ramosum (alpine larkspur). Also sometimes called 
D. alpestre. Alpine and high subalpine rockslides, especially limestone. 
This is not an invasive species, in fact it is a rare plant. 


24. Dugaldia hoopesii (orange sneezeweed). Native perennial forb. 
A vigorous increaser with cattle grazing in subalpine grasslands and 
shrublands, and modestly Poisonous to domestic sheep. “Sneezeweed is 
unpalatable, and sheep graze it only when other feed is scarce or when 
they lack proper mineral balance ... Usually becomes dangerous largely 
as a result of overuse of the range” (Stoddart and others 1949). 
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Sneezeweed is a cumulative poison, so a change in diet may sometimes 
be sufficient to prevent a dangerous quantity of the poison from 
accumulating in the body (Stoddart and others 1949). 

Orange sneezeweed is green earlier in the spring and later in the fall 
than many other plants in its habitat (Cassady 1940b). 

Sheep poisoned by sneezeweed exhibit vomiting and often bloating; 
death comes quietly without convulsions (Stoddart and others 1949). 

Cassady (1940a) gives some recommendations for management of 
rangelands infested with sneezeweed. 

Instruct sheepherder in using sneezeweed ranges. 

Require the herder to use a teepee and camp close to the 
bedgrounds each night. 

Supply the herder with a mule or horses for packing salt and riding 
herd. Discourage excessive use of dogs in herding. 

The herd should be bedded out at a different place each night. 

Do not bed near areas heavily infested with sneezeweed or near 
springs and streams. 

Do not graze infested areas when sheep are hungry or in poor 
condition, such as early morning or after a long drive. 

Do not graze infested ranges in spring before desirable forage 
plants have made considerable growth. 

Do not graze sneezeweed ranges in the fall after the forage plants 
have become dry from drought or frost. Sneezeweed remains 
green late in fall and losses may be heavy. 

Use infested areas lightly and, if possible, in rotation with non- 
infested range. 

Mark all animals that are badly poisoned when they are first 
noticed and cull and sell them as soon as possible. 


25. Elytrigia repens (quackgrass). Adventive perennial, rhizomatous 
grass. A nasty, pernicious Noxious Weed (Thornton and Durrell 1941, 
Alley and Lee 1969) that is slowly but perceptibly invading into 
depleted riparian areas in the UGB. Called Agropyron repens in the 
earlier literature. Brought into the U.S. in the late 1830’s, introduced 
inadvertently (?) from Eurasia (Weintraub 1953). A nasty Weed (Reed 
and Hughes 1970), increaser in depleted riparian areas throughout the 
Basin. An exotic plant, it has come from Eurasia in recent decades. It 
was well known as an annoying Weed in the Midwestern United States 
in the 1920’s, and has since moved to the Southern Rocky Mountains. It 
is a wheatgrass by its head and leaf structure, but is nearly unpalatable 
compared with other wheatgrasses. Quackgrass is an extremely 
tenacious grass in the UGB. It has long, brittle rhizomes that are very 
difficult to mechanically remove — the grass can regenerate with even a 
few inches of the rhizome left in the soil. It is apparently resistant to the 
chemical herbicides now available, or at least if you kill the quackgrass 
you would also kill a// the other plants. It deserves to be called a noxious 
Weed, but eradication seems impossible at this time. Research is 
continuing on hormonal ways of controlling growth of quackgrass, but 
so far no remedy has been found (Taylor and others 1995). 

Quackgrass is also a “major noxious weed contaminant found in 
smooth brome and wheatgrass [seed] samples” (Alley and Lee 1969). 

Quackgrass is apparently increasing in the Gunnison Basin. It is a 
little hard to tell, because we have had accurate field identification keys 
to quackgrass only since the mid-1980’s. In my experience, quackgrass 
is the only wheatgrass in riparian areas or wetlands in the UGB. 
Sometimes quackgrass is mistaken for some other wheatgrass; that is a 
bad mistake to make, since most other wheatgrasses in the UGB are 
palatable and native. Quackgrass is poorly-palatable to all herbivores; 
rated as Low forage preference for all herbivores (Dennis and Antonio 
1980, as Agropyron repens). 

Quackgrass is definitely not desirable in wetlands, but it is likely to be 
found in wetlands (Federal Interagency Committee for Wetland 
Delineation 1989) in UGB, unfortunately. I regret to say that it should 
be rated as a “facultative wetland plant” by the system of Reed (1988). 


26. Equisetum arvense and Hippochaete spp. (horsetails). Native 
perennial fern-like plants, reproducing by spores, with separate 
different-looking male and female plants. Contains crystals in the 
foliage that explain the plant’s use by native Americans for scouring 
tools. Because of that scoring action, horsetail is rough on the digestive 
tract, so reported to be Poisonous to livestock, particularly horses and 
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cattle (Dayton 1960, Reed and Hughes 1970), “chiefly to young horses” 
(Thornton and Durrell 1941). “Poisonous to livestock, particularly 
horses and sheep; cattle are immune” (Alley and Lee 1969). Perhaps this 
variation in poisoning history is due to its actual rarity as a poison plant. 
Few cases have been reported, probably because it is rarely sought after. 
It would be a plant to avoid in hay, but it grows in sandy and rocky soils, 
often in the shade of trees or tall shrubs, and so unlikely to be 
encountered in more poorly-drained hay meadows. An important food 
for grizzly bears in Montana (Hansen and others 1989). 

Horsetail — field horsetail (Equisetum arvense) as well as the other 
horsetails (Hippochaete spp.) — are common in spruce forested riparian 
areas and better-drained stages of willow riparian areas. Generally in 
this document, the various species of horsetail have not been 
distinguished from one another, but rather simply lumped into the one 
species Equisetum arvense. 


27. Hyoscyamus niger (henbane). Adventive short-lived perennial 
forb Weed, tall and coarse, with brown flowers. Contains many 
alkaloids in very large quantities. Many of these alkaloids 
(Hyoscyamine, Atropine, Belladonna, etc.) are useful to medicine in 
small quantities, but in the very large quantities in this plant render it 
extremely poisonous to man or beast. Frequently seen along roads and 
other disturbed areas. Although animals usually avoid this plant (Alley 
and Lee 1969), just a few bites would probably do them in. The plants 
sometimes are accidentally collected by humans unaware of the threat. 
Responds well to repeated herbicide treatment. 


28. Iris missouriensis (iris). Native perennial forb. 


29. Lactuca serriola (prickly lettuce, milk thistle). Adventive short- 
lived perennial forb (Thornton and Durrell 1941). 


30. Leymus cinereus (basin wildrye). Perennial grass, native in the 
Great Basin to the west of the UGB. Sometimes in seed mixtures, but 
only just “fair” palatability in the spring, poor later (Wasser and 
Shoemaker 1982). By my observation, it has expanded its range by 
expanding into riparian and sub-riparian areas of western Colorado, like 
the UGB, in the last 50-75 yr; so I would call it Adventive here. A very 
large grass for our country; too bad it’s not very palatable; it certainly 
shouldn’t be seeded here. 

Seed handling, general description, and germination requirements in 
Wasser and Shoemaker (1982). 


31. Linaria spp. (toadflaxes). Two species of Adventive perennial 
forbs. 


32. Linaria dalmatica (Dalmatian toadflax). Adventive perennial 
forb. This species invaded into the Rocky Mountains 15-20 yr ago, and 
has become a major Weed of previously disturbed montane and 
subalpine grasslands and sagebrush shrublands (Alley and Lee 1969). 
Light-intensity prescribed fire has had some success in controlling 
Dalmatian toadflax in western Colorado. 


33. Linaria vulgaris (yellow toadflax, butter-and-eggs, common 
toadflax). Adventive perennial forb. This species was only to be found 
as an occasional escape from flower gardens up to 30-40 yr ago, but 
since then has acquired a more invasive strategy, and has taken over 
some sites. Yellow toadflax is not as invasive or annoying as Dalmatian 
toadflax. “Yellow” toadflax is not a good name, since the other species 
are yellow too. 


34. Lupinus spp. (lupines). Of the six species in the UGB, two are 
common enough to be important. They are both relatively tall. 


35. Lupinus argenteus (silvery lupine). The most common lupine 
in our area; in spite of the common name, the plants are not as 
“silvery” as Lupinus sericeus, silky lupine. A known Poison plant. 
“In general the plants are Palatable and are sometimes a source of 
good forage before the pods have set. After that, although the seeds 
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are valuable to several species of upland birds, many of the lupines 
become dangerous to livestock because of poison contained in the 
seeds and pods” (Hermann 1966). 


36. Lupinus sericeus (silky lupine). Foliage more “silvery” than 
Lupinus argenteus, silvery lupine. A known Poison plant. “In general 
the plants are Palatable and are sometimes a source of good forage 
before the pods have set. After that, although the seeds are valuable 
to several species of upland birds, many of the lupines become 
dangerous to livestock because of poison contained in the seeds and 
pods” (Hermann 1966). Can be killed by spraying with 2,4-D 
(Blaisdell and others 1982). 


37. Oxytropis spp. (locoweed). The seven species in the UGB are all 
Native perennial forbs, but only two deserve the name “locoweed:” 
Oxytropis lambertii (Lambert crazyweed) has bright purple-pink 
flowers, and Oxytropis sericea (silky crazyweed, white locoweed) has 
white flowers. These two species are closely related and sometimes 
hybridize, so they will be discussed together. In the UGB, these two 
species are found associated with Arizona fescue, and they both have 
stiff, erect, leafless flower stalks. These two are Poisonous to livestock, 
“chiefly horses” (Thornton and Durrell 1941), but they are not anywhere 
near as common in the UGB as in other places, the Eastern Slope of 
Colorado for example (Marsh 1919). “Usually becomes dangerous 
largely as a result of overuse of the range” (Stoddart and others 1949). 

O. sericea (white loco) contains an alkaloid, Swainsonine, 
apparently the poisonous principle for cattle. The highest concentrations 
of the alkaloid are in the pods and seeds. The forage is apparently 
addictive, so that livestock that begin eating it will continue to consume 
it even when good quality green feed is available (see Marsh and 
Clawson 1936). Cattle apparently prefer the heads of loco (Ralphs and 
others 1986). 

The other five species of Oxytropis are of neutral or positive value 
and not poisonous. 


38. Pentaphylloides floribunda (shrubby cinquefoil). Native 
medium-height shrub. Known to be an increaser under grazing pressure 
in riparian areas (Hansen and others 1988), invading when the water 
table drops because of bank damage and soil compaction. Hedging on 
shrubby cinquefoil “always suggests overstocking and may indicate 
imminent if not actual depletion of the more palatable plants” (Dayton 
and others 1937). Attempted control of shrubby cinquefoil by fire or 
herbicides may not be effective (Youngblood and others 1985). This 
species or one of its Siberian relatives are commonly available in 
nurseries for ornamental shrub plantings. Throughout the Rocky 
Mountains, shrubby cinquefoil invades wetlands (and other riparian 
areas) when the water table drops, often because of management 
(drainage, removal of willows, grazing, and so forth). 

Previously known as Potentilla fruticosa, and still called “potentilla” 
in the nursery trade. True Potentilla is herbaceous, not shrubby, and 
differs in many ways from Pentaphylloides, the species name floribunda 
is used to show that the American species is amply distinct from the 
Eurasian fruticosa. 


39. Plantago major (common plantain). Adventive perennial forb, a 
Weed in lawns and depleted riparian areas (Thornton and Durrell 1941). 


40. Poa compressa (Canada bluegrass). Adventive perennial grass. 
Canada bluegrass has the same invasive and vigorous breeding 
characteristics as Kentucky bluegrass, but it is not common in the UGB. 
Canada bluegrass is easy to distinguish by its flat stem. 


41. Poa pratensis (Kentucky bluegrass). Adventive perennial grass. 
Not a native species, exotic from Eurasia; it is not native in “Kentucky” 
either. Possibly the most successful Weed in the world. Kentucky 
bluegrass is a very aggressive cross-breeder. Since this species has been 
introduced (and it is still being introduced), it has formed hybrid 
populations with many populations of native species, making those 
native populations almost indistinguishable and creating major problems 


of identification. It also considerably alters the genetic structure of 
native populations. Kentucky bluegrass has a wide variety of possible 
modes of reproduction, including outcrossed seed, apomictic (maternal 
genome, of variable chromosome number), vegetative by rhizomes 
(usually very vigorous), and even vegetative bulbils in the inflorescence 
(Beetle 1980). This variability in mode of reproduction undoubtedly 
contributes to its success. 

In the UGB, Kentucky bluegrass has successfully invaded disturbed 
riparian areas and serviceberry shrublands, Thurber fescue grasslands, 
and Subalpine shrublands, primarily. “It tends to increase under heavy 
grazing and form a dense sod” (Herzman and others 1967, Hansen and 
others 1988), but it can be drowned out if the water table permanently 
moves upward (Dayton and others 1937), for example through riparian 
improvement. Kentucky bluegrass is Palatable and nutritious to most 
herbivores, especially cattle, but it is not a preferred range grass 
(Herzman and others 1967), because of four factors: 1. After the second 
week in June, it effectively stops growing, making hot-season or late- 
season grazing difficult; 2. It is a poor soil binder and a poor bank 
stabilizer, leading to gullying and further deterioration in the riparian 
areas into which it has invaded; 3. It is poorly drought-resistant, and dies 
back in dry years. 4. Production is least in dry years when the forage is 
needed most (Schwan 1951). Rated as High forage preference for cattle, 
sheep, horses, and elk; and Moderate for deer and antelope (Dennis and 
Antonio 1980). Utilization guides given in Kinney and Clary (1994). 
Poorly tolerant of acid soils or water-logged soils, but often does well on 
limestone soils (Dayton and others 1937). A poor choice for 
revegetation, since it is an exotic and major threat to the genetic integrity 
of native plants, and it has poor soil binding and bank stabilizing 
capabilities. 

I contend that Kentucky bluegrass should be discontinued for sale as 
seed. We already have more than enough. 


42. Potentilla recta (sulfur cinquefoil). Adventive perennial forb. 
This is a Weed on the increase in the northern Great Plains, that comes 
in by seed in uncontrolled hay. I saw several plants in a pasture in the 
UGB several years ago: I “collected” all of them! Perhaps it will come 
back some time. 


43. Pteridium aquilinum (bracken fern). Native perennial fern. 
Prefers rich, moist soil (Dayton 1960); in our area dominant only in 
moist aspen stands with acid soil. Whether the fern came into areas that 
had acid soil before, or the acid-containing leaves of the fern made the 
soil acid, is up for debate. In other, warmer areas, bracken can be a nasty 
weed in cultivated fields; that is not true in the UGB. When dry in the 
fall it is very flammable (Dayton 1960). Bracken fern is widely 
recognized as a Poisonous plant to horses, sheep, or cattle “if consumed 
over a period of time” (Reed and Hughes 1970), but is rarely sought out 
(Dayton 1960). Thornton and Durrell (1941) say that bracken fern is 
Poisonous to “cattle, horses, and sheep, when fed in hay.” In our area, 
there is always more attractive forage available locally (and it doesn’t 
grow in hay-meadows), so we have few reported cases of poisoning. 


44. Salsola australis (Russian thistle, tumbleweed). Annual forb. 
Sometimes called S. pestifer or S. iberica in the older literature. Most 
literature says that Russian thistle was introduced from Central Asia, but 
recent botanists say that it is “claimed to have been introduced in the 
nineteenth century in the Dakotas, but some feel this is native on both 
continents” (Weber and Wittman 1996). In any case, it is an Adventive 
Weed in the UGB. Russian thistle is one of the first invaders of 
disturbed areas in sagebrush dominated vegetation. Symbol of the 
romantic cowboy days (“tumbling tumbleweeds”), but also a symbol of 
“overgrazed rangeland, abandoned cropland, and the unkept perimeter 
of urban sprawl” (Evans and Young 1982). Usually considered a Weed, 
but has been harvested as forage in emergency situations, as it is 
Palatable to cattle when green (Thornton and Durell 1941) and 
produces a remarkable amount of forage yield in low-moisture situations 
(Evans and Young 1982). Also a contaminant of alfalfa and small grain 
seeds (Alley and Lee 1969). 

Russian thistle apparently requires a large area disturbed soil to 
dominate the site, and since it is Palatable, it is not a very noxious 
weed. Spread of Russian thistle is relatively easy to control by 


Special Species 
prevention, by minimizing disturbed areas and prompt revegetation. 


45. Tamarix spp. (tamarisk, salt-cedar). Adventive tall shrubs to 
small trees. Among the worst Weeds in southwestem United States, 
where these plants invade riparian areas along rivers and streams. 
Tamarix is a much better transpirer of water than willows, cottonwoods, 
box-elders, or other native riparian plants, so Tamarix sucks up all the 
water from the river. Very difficult to eradicate. A few years ago, there 
was none of this in the UGB, but some plants have begun to appear in 
the lower parts of the basin. 


46. Taraxacum officinale (dandelion). Adventive perennial forb. 
Dandelion is an exotic, weedy species that likes very much growing in 
depleted riparian areas, fescue grasslands, aspen stands, and my yard. 
An exotic Weed and pest in lawns (Reed and Hughes 1970) that is 
nonetheless quite Palatable to humans (Harrington and Matsumura 
1967) and herbivores (Hermann 1966), but unlikely to be grazed 
because of its color and short stature. Rated as High forage preference 
for all herbivores (Dennis and Antonio 1980). One of the most 
successful weeds in the Northern Hemisphere, in part because of its 
ability to quickly produce genetically different plants (chromosome 
races) with different adaptations to local habitats. Dandelion is 
successful in part because it can produce copious seed genetically 
engineered to adapt to the site in which it finds itself. Dandelion is very 
often found in degraded riparian areas and wetlands (where the water 
table has fallen), along with Kentucky bluegrass and quackgrass, and so 
all three of these are indicators of poor condition in riparian areas. Other 
than being an indicator of severely depleted conditions in riparian areas, 
dandelion is one of the more easily tolerated weeds. 


47. Tragopogon dubius (salsify). Adventive perennial forb. Looks 
like a large, erect dandelion. Palatable to livestock and humans, 
sometimes used as emergency food by humans. This is not a big 
problem in the UGB because it occurs one or a few at a time, never in 
stands, and it’s palatable. A common contaminant in brome grass seed 
(Alley and Lee 1969). 


48. Trifolium pratense (red clover), Trifolium repens (white Dutch 
clover) and 7. hybridum (Alsike clover). Exotic Weeds of degraded 
riparian areas and other moist spots. Have been commonly included in 
seed mixtures in the past. “The clovers are important for their role in 
enriching the soil and are well known for their palatability and nutritious 
properties” (Hermann 1966). However, these plants are often of reduced 
vigor and height (probably because of compaction from heavy grazing), 
so they are often out of the reach of grazing animals. A poor soil binder 
and bank stabilizer. Highly Palatable to livestock, elk, and deer (Hansen 
and others 1988). 

Other Trifolium (clover) species are natives. 


49. Urtica gracilis (stinging nettle). Native perennial forb. Has 
stinging hairs on the stems and (especially) in the inflorescence that can 
cause great pain to some people; people are variable in their tolerance. 
Herbivores are apparently affected neither by the stinging hairs nor by 
grazing (the plants are unpalatable and unattractive), and the plant rarely 
is found in hay, since it grows in shade (Dayton 1960). Considered a 
weed by Reed and Hughes (1970), but they don’t say why. Nettle does 
not cause me pain, but prolonged exposure for a few hours makes me 
very sleepy: a strong argument for bringing another driver along when 
working in riparian areas. The stinging principles are a combination of 
acetylcholine and histamine (Dayton 1960, Moore 1979). Do I have to 
tell you to use gloves? 


50. Wyethia spp. (wyethia). Several species of Native perennial forbs. 
Increaser in subalpine Thurber fescue shrublands and grasslands and 
forblands. Our populations are actually stable hybrids between Wyethia 
amplexicaulis, which has glabrous stems, and W. arizonica, which has 
rough-hairy stems (Weber 1987). Since our plants are uniformly rough- 
hairy, I have chosen to call them all W. arizonica. The management of 
both these species and their stable hybrid is all the same (unfortunately). 

In the 1930’s and 1950’s, a great deal of effort was put into trying to 
eradicate this plant from pastures on the Western Slope, with the result 
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that is now more abundant than ever. A vigorous increaser with grazing 
by cattle or especially sheep. I have a postcard labeled “Colorado 
Wildflowers,” with a dense stand of Wyethia beyond the roadside fence, 


snow-covered mountains and blue sky; significantly, the fence has been 
repaired many times. 


b. Introduced Plants 


51. Agrostis gigantea and A. stolonifera (redtops). Adventive 
perennial grasses that creep, forming a loose turf. Sometimes called A. 
alba in the older literature. Modestly Palatable to cattle and horses, 
sometimes domestic sheep (Judd 1962). Commonly seeded into 
“meadows” (riparian areas) for forage improvement. Rarely increases 
outside the area seeded. 

Seed handling, general description, and germination requirements in 
Wasser and Shoemaker (1982). 


52. Agropyron cristatum (crested wheatgrass). Adventive perennial 
grass. In some places in the lower parts of the UGB, sagebrush has been 
removed and crested wheatgrass planted. It has not been very successful 
here, probably because our climate is too cold and soils are too dry. On 
some sites, cheatgrass can invade after this kind of treatment (Shown 
and others 1969). Rarely increases outside the area seeded. 

Crested wheatgrass has recently been shown to have long-term 
harmful effects on some ecosystems (Lesica and DeLuca 1996). 

Seed handling, general description, and germination requirements in 
Wasser and Shoemaker (1982). 


53. Ceratochloa carinata (mountain brome). Adventive perennial 
bunchgrass, commonly planted from the 1920s to the 1960s for range 
forage improvement in the subalpine zone (McCarty and Price 1942). 
Seed handling, general description, and germination requirements in 
Wasser and Shoemaker (1982). 


54. Melilotus officinale (yellow sweetclover) and M. alba (white 
sweetclover). Two species of Adventive forbs. Sweetclover seeds are 
(or have been) common constituents of roadside seed mixtures for 
revegetation. Generally they have been very successful, with some 


modest invasion of other road cuts and disturbed places. I have never 
seen it in the UGB outside a site where the soil has been disturbed. I 
would hate to see sweetclover on a weed list, because it provides much- 
needed ground cover, and is an excellent bee plant. 

These two species are easily distinguished, but they often are seen 
together. However, the proportion of yellow to white varies from year to 
year, season to season, and site to site. Apparently competition between 
them is balanced by some mutually beneficial mechanism, unusual with 
two species of the same genus. 


55. Poa pratensis (Kentucky bluegrass). Adventive perennial grass. 


56. Phleum pratense (field timothy). Adventive perennial grass. 
“Good palatability to livestock spring through fall, to elk in spring and 
summer, and to deer in spring” (Wasser and Shoemaker 1982). 
Especially successful in depleted riparian areas (“mountain meadows”), 
where it provides fast-growing cover until nparian improvement can 
bring the water table up and drown it out. Seed handling, general 
description, and germination requirements in Wasser and Shoemaker 
(1982). 


57. Psathyrostachys juncea (Russian wildrye). Adventive perennial 
grass. 


58. Trifolium pratense (red clover). See above. 


59. Trifolium repens (white Dutch clover) and 7. hybridum (Alsike 
clover). See above. 
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Chapter 6. Soils and Soil-Vegetation Correlation 


This chapter applies to soils in the Upper Gunnison Basin 
below the Alpine Zone, generally below timberline. 

There is a wide variety of soils found in the UGB, as can be 
seen in Appendix B. Most of them belong to the following 
Orders: Alfisols, Histosols, Inceptisols, and Mollisols. There are 
a few Aridisols in the driest sites, and a few scattered Entisols. 

Most of the soils sampled (about 70%) were different from 
the soils mapped. This seemed to be especially true for the 
Gunnison, Ouray, and Grand Mesa-West Elk Soil Surveys; and 
less so for the Taylor River and Cochetopa Soil Surveys. 
Reasons for the discrepancy between soils mapped and sampled 
might be: 

1. Excessively broad concepts of soil map units. This is 
partially expected, since most of the soil surveys were Order II, 
not designed for project-level work. We are trying to interpret 
these Soil Surveys beyond their stated limits. 

2. Not enough use made of plant indicators and successional 
ecology in soil map unit design and soil mapping. This is 
apparently true of soil surveys in general, especially the five in 
the UGB. Very few soil surveys have an ecologist involved in 
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over Loamy-Skeletal, Mont- 
ic (One Series: Parlin) 
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This apparent lack of correlation between vegetation and soils as 
mapped is probably due to the apparent differences between the 
soils as mapped and soils as sampled. 

There are correlations between potential vegetation and soils 
as sampled, but they are complex correlations. These complex 
correlations are apparent because I have found it possible to 
design ecological types that show the correlations. I began by 
trying to correlate soil taxa (families or series) with potential 
vegetation taxa (series or plant associations). This was generally 
found impossible, or at least very difficult. This is probably due 
to a combination of little use of the soil families and plant series 
for mapping in the UGB, and lack of clear, published correlations 
between vegetation and soils at the soil series and plant 
association levels. Indeed, my data show that these correlations 
do not exist as the vegetation and soils taxa are currently 
understood. Another way of saying this: attempted correlation 


Typic Cryoboralfs, Fine- Cryoboralfs, Haploborolls,  Eutroboralfs, Dry forests, cold forests, moist forests, grasslands, tall 
Loamy, Mixed Argiborolls, Cryoborolls, etc. shrublands 

Typic Cryumbrepts, Loamy- Cryoborolls, | Cryumbrepts, | Cryaquepts, Cold forests, grasslands, subalpine riparian areas and wetlands 
Skeletal, Mixed Cryoboralfs, etc. 


Haplargids, 
Camborthids, Eutroboralfs, Endoaquolls, etc. 


Haploborolls, 





mapping and map unit design. This finding suggests that 

correlation between vegetation and the soil map units in these 

five soil surveys has not been demonstrated. 

3. Inaccuracies in interpreting the soil family of our samples. 
Undoubtedly, this happened, as we rarely had a soil scientist with 
the field crew. However, a soil scientist has from time to time 
been part of the crew, and has checked our concepts and training. 

I expect that inaccuracies are few and small. 

4. Inaccuracies in assigning a soil map unit to a sample. These 
inaccuracies are expected to be few, since we went far afield to 
find a possible match, to adjacent soil map units or even (in the 
case of riparian areas) any soil map unit in the same watershed, 
even if it was miles away. 

The relationship between soil and vegetation in the Upper 
Gunnison Basin is very complex. 

There does not appear to be any correlation at all between 
soils as mapped and potential vegetation (Appendix B, second 
part, in landscape format). A few examples will suffice to 
demonstrate this. 





Potential Plant Communities 
















Grasslands, sagebrush shrublands, serviceberry shrublands, dry 
forests, forested riparian areas, black sagebrush, etc. 


Dry forests, moist forests, grasslands, sagebrush shrublands, 
cold sagebrush shrublands, willow riparian areas 


between soil map units and potential vegetation map units works 
poorly to not at all. 

In order to make this classification, I found it necessary to 
construct new, ecological taxa, based on demonstrated 
similarities and differences among the (point) samples (Appendix 
B, first part, in profile format). The classification was actually 
constructed by grouping the samples into clusters based on 
similarities in soils, potential vegetation, landform, climate, 
geology, and water, as described in the Methods chapter. In the 
final classification it appears that sometimes a plant association 
is split along soil lines, and sometimes a soil taxon has been split 
along potential vegetation lines. 

I have tried to make the similarities and differences apparent 
in the names of ecological types and phases. 
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Methods 


Chapter 7. Methods Used for Field Data and Analysis 
1. Field Methods 


A. Selection of Sites to be Sampled. Resource management 
personnel actively working in the area have been interviewed, 
and current and ongoing inventories were surveyed, in an effort 
to determine 

Location and estimated type of all reported and suspected 
sites with relict vegetation 

Unmanaged or little-used areas that need investigation 

Location of other studies that may need correlation or better 
vegetation data (for example, reference soil pedon 
locations) 

Locations of areas and types of major resource management 
concen 

Areas (range allotments, watersheds, damsites, etc.) where 
managers and public groups recognize a need for better 
ecological information 

Locations where inventory data are stored 

At the same time, resource managers were inventoried to 
discover what data needed to be collected for development of 
management implications, potentials, and responses. 


B. Location of Samples. In the field, each site selected for 
sampling was inspected as to whether it was appropriate for 
sampling. At that time, at least one plant community within the 
site was sampled. A point was chosen for a vegetation transect, 
using the following criteria, listed in priority order. 

a. The sample location was chosen on the ground, after the 
whole polygon was inspected. 

b. The sample location was chosen so as to best represent (in 
one sample if possible) the average conditions in the site. 

c. The sample location was chosen to best represent the 
anticipated Ecological Type. Will this sample complement other 
samples made of the ET, so as to lead to a good description of the 
ET's characteristics, limitations, distinguishing factors, and 
variation within it? 

d. In riparian areas, the sample should avoid crossing live water 
or an active channel if possible. The first sample was on the most 
stable and least-slope-angle landform within the area, and the 
transect was contained on that landform if possible. 

e. The sample (both transect and plot) should stay within the 
best-developed vegetation community in the site. 

f. The transect should be 30 m long if possible. 

A transect method was used, because of a transect’s 
advantages over a large plot for cover estimates (Bauer 1943, 
Hatton and others 1986, Mitchell and others 1988). 

One end of the transect was chosen as the starting point 
(usually the lowest-elevation end, or else the end from which the 
oblique photograph showed the most). The starting point was 
marked permanently on the ground (usually using */g in or % in 
re-bar, a few using short fenceposts), and on an aerial photo- 
graph. 

At least two photographs were taken at each sample location, 
one looking in the direction of the transect line showing the 
starting-point marker and the tape, and another showing one of 
the microplots along the transect from above. Both photographs 
were taken prior to sampling either the transect or the plot. 


C. Vegetation Sampling Methods. The vegetation sampling 
methods chosen represent the best available methods that will 
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ensure consistency with other studies, resource management 
usability, and sufficiency to meet the goals of this project. 

At each sample location, a 30-m transect was established, and 
permanently marked on the ground. If the homogeneous subsite 
to be sampled is not large enough to allow a 30 m length, the 
transect was shortened to only include homogeneous vegetation, 
soils, and landforms, down to a minimum length of 15 m. Ten 
0.1-m? (20 x 50 cm) microplots were placed centered on 
equidistant points along the tape, avoiding the beginning and end 
points. 





50 cm 
Fig. 1. 20 x 50 cm (0.1 m?) microplot marked in 10% classes 


Within each microplot along the transect, canopy cover was 
estimated by plant species in 10% cover-classes, and averaged 
over the transect. Reference for identification of plant species 
was Weber (1987) as slightly modified by Weber and Wittmann 
(1992). At the same time, cover was estimated on each 
microplot by ground cover category (Appendix C). At the same 
time, cover was estimated on each microplot for each natural 
layer that occurred on that site (at the end of the transect, 
minimum-average-maximum heights were estimated for each of 
those layers). The cover classes used are shown in the following 
table. 


fe} 


Code Range Midpoint 
0-1% 0.5% 
1-10% 5.5% 
10-20% 15.0% 

20-30% 25.0% 

30-40% 35.0% 

40-50% 45.0% 

50-60% 55.0% 
60-70% 65.0% 
70-80% 75.0% 
80-90% 85.0% 
90-99% 94.5% 
99-100% 99.5% 


For shrubs, canopy cover was measured by species using the 
line-intercept method along the transect line (Parker and Savage 
1944, Heady and others 1959, Hanley 1978). 

For tall shrubs and trees >3 m tall, the microplot was held 
horizontally at arm's length above the microplot center marks on 
the transect, and canopy cover estimated by species as before 
(Bunnell and Vales 1990). 

Canopy cover has many advantages over other attributes such 
as frequency or weight (also see Daubenmire 1959, Taylor 
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1986). 

ae data ... provide a sound basis from which the 
percentage composition of the vegetation can be calculated, 
because they take into account the fact that plants vary as to size. 
In addition, coverage can be expressed as the actual amount of the 
ground surface covered, an important ecological character. It is 
coverage rather than frequency or other quantitative [measures] ... 
that determines dominance and gives character to a community” 
(Bauer 1943). 

Composition measures, such as composition by weight or 
relative canopy cover, are discouraged by workers in many fields 
(Sholes 1988). 

For sites that have tree cover, at each transect location a 375 
m? (approximately 0.1 ac) rectangular macroplot was laid out on 
the ground, using the transect as the long axis. Usually, a 15 x 25 
m plot was set up, by measuring 7% m in opposite directions 
perpendicular to the transect at the zero and 25 m marks. Within 
each macroplot, individual tree plants present in the macroplot 
were tallied over the whole macroplot by species and diameter 
class. In sites where trees are present, Standard Specifications for 
Stand Exam (USDA Forest Service 1990), the Regional standard 
for Timber Inventory, was used to choose trees for sampling for 
growth. At least one tree was selected for each tree species 
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having a mature component on the macroplot. For each selected 
tree, we measured height, diameter at breast height (dbh), age, 
and radial growth for each decade of the tree’s life. 

In 1995, a few sites were subjected to production 
measurements of herbaceous and shrub vegetation. At each of 
these sites, production was estimated for both herbaceous plants 
and shrubs. Current year's production was clipped on every other 
microplot (microplots 2, 4, 6, 8, and 10) used for canopy cover 
estimates (total area clipped = 0.5 m?). Clippings were bagged by 
species and air-dried before weighing. 

At each transect, hiding cover was estimated using the 
method of Griffith and Youtie (1988), slightly modified. With 
the observer at the midpoint (15 m mark) of the transect, a cover 
pole was placed at four points 15 m away from the observer: at 
the zero and 30 m marks on the transect, and at two points 15 m 
from the midpoint and perpendicular to it. This method gives 
four replications of one cover pole reading for the site. The 
cover pole used was the one prescribed in Griffith and Youtic 
(1988): A two-meter vertical rod, marked off into four 0.5-m 
sectors; each of these sectors is painted in five bands 0.1 m wide. 
A band is considered obstructed if more than % of the band is not 
visible to the observer. 


Macroplot for sampling 
Tree population 





15m 


17 20 





Re-bar, permanent mark 
at zero on tape 





D. Soil Sampling Methods. For each vegetation transect, a 
soil pit was located within the macroplot, preferably within the 
major landform and vegetation sampled by the transect. The soil 
pedon was described, including depth and thickness, texture, 
presence of mottles, color of soil crushed (both moist and dry), 
presence of carbonates, of each horizon. Form 232 (Appendix 1) 
was used. The pit was dug as deep as it is possible to get with a 
tile spade and soil auger. 

In the field or shortly thereafter, we made a tentative 


Transect length, m 


assignment of each soil at least as far as the soil family level. 
Some time later, the soil was keyed out to family and 
adjustments made to that assignment. To key a soil to family, we 
used the keys and descriptions in Soil Survey Staff (1975-1996) 
and the descriptions in the five soil surveys in the UBG. Usually, 
it was straightforward, if time-consuming, to key soils out in this 
way. 

However, we had problems with certain soil taxonomic 
concepts. In particular, distinguishing between soil temperature 
regimes was troublesome. The keys help very little in this regard, 
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because it was never possible for us to monitor soil temperatures 
in any of our pits. One of the designers of the soil taxonomic 
system, Guy Smith, has suggested that soil temperature and 
moisture distinctions might be made on the basis of dominance 
by indicator plant species (Smith 1986). The most difficult 
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distinction for us was between the soil temperature regimes Cryic 
and Frigid (see Glossary, Appendix D). For our area, the UGB, 
we found that dominance by certain plant species facilitated the 
distinction. 













silver sagebrush 


1. Sometimes approaches Pergelic temperature regime. 2. Uncommon in the UGB. 


Certain species apparently failed to make any soil 
temperature distinctions, that is, they could indicate several 
different soil temperature regimes: Arizona fescue, Parry 
oatgrass, Saskatoon serviceberry, aspen, lodgepole pine, 
muttongrass, black sagebrush, Geyer willow, blue (Drummond) 
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willow, grayleaf willow, Engelmann spruce, Rocky Mountain 
juniper, and others. 


At the end of 1995, a total of 978 plots had been sampled 
with enough vegetation and soil information to use for analysis. 






One tree/species Inches (0.1 in 





Soil color (dry and moist), crushed 
Mottle presence 
Mottle color(s 
Texture of mineral fraction By horizon 
Percent organic matter By horizon 
Texture of organic fraction By horizon 
Coarse Fraction (0, G, C, &S By horizon 
Textural comp. of mineral fraction. (S, SI,C 
Geologic Formation and Litholog 
Landform Whole site 
Elevation 
Aspect 
Slope 
Transect Direction 
Transect Length Sample Point 
Sample Point Location 
Sample Point Location mm in 2 dimensions trom SE corner of map 
3. Analysis 


For data storage and retrieval, a relational, object-based 
system was used: Paradox™, Version 7 (Borland, 1996). 
Electronic copies of the raw data have been deposited with the 
three cooperators in this project, listed on the title page, in 
appropriate formats. 

The average cover of each species by sample location was 
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subjected to ordination, that is, reducing those data to a four- 
dimensional plot. A detrended correspondence analysis method 
was selected for analysis of the cover data: Decorana (Gauch 
19xx). 

For the ordination, 779 samples were used; samples thought 
to be mixed were omitted from this step, as well as earlier seral 


stages of riparian areas and serviceberry shrublands. Clusters that 
appeared in the plot were noted. Clusters that appeared to be 
Clearly separate from the rest were removed, and the remaining 
data set was ordinated again. This process was continued until all 
the 779 samples were grouped into tentative clusters. Thereafter, 
the 199 samples excluded earlier were added to these clusters by 
hand. 

A complete correlation table was assembled, relating all plant 
species used in the classification, summary vegetation 
characteristics, ground cover categories (Appendix A), and 
selected soil and site characteristics (Appendix F). Also, a 
complete association table of each species in each sample was 
assembled. The correlation tables and association tables were 
used to assist in the final classification. 

For final classification, the 978 samples were sorted into the 
clusters that emerged from the ordination. New association tables 
and summary calculations were made for each of these new 
clusters. A paper report was prepared for each sample, and these 
were sorted into the clusters and examined. New clusters were 
designed, and tables made for these new clusters. This process 
was repeated until the clusters were relatively homogeneous in 
potential vegetation, soil, and landform. I started with over 250 
clusters, which were boiled down to the 166 clusters finally used. 
Of these 166 final clusters, only 149 are described in this 
document, the other 17 clusters being Alpine. Some of the 149 
clusters were described as Ecological Types, and some lesser 
ones were described as Phases. Ecological Types were separated 
where there were major differences in potential vegetation 
dominance, soil characteristics, landform, climate, or water. In 
contrast, phase distinctions were made where the differences 
were recognizable but reflected in minor or indefinite changes in 
potential vegetation, soils, landform, climate, or water. 

From the association tables, samples were grouped into 
Community Types based on plant species dominance, as reflected 
by canopy cover values. 

For the descriptions, further calculations and analyses were 
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made. Basal area of a tree stand was calculated using the 
following equation, where A, is basal area (ft?/ac), and d is the 
total diameter (in/ac) at breast height of all trees >5 in. 


The area of the tops of the trees, A, (ft?/ac) is then, where n = 
number of trees >5 in per acre: 
m9 
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And then the cubic volume is V (ft?/ac), where L = tree height - 
4.5 ft: 


t 


y fe tA, 
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Average permeability was calculated for each soil sampled, 
using the formulas shown in Appendix D (Glossary). 

For hiding cover, each sample using the method of Griffith 
and Youtie resulted in 16 integers 0-5, for the four replications 
and the four 0.5 m sectors of the pole. These data were 
summarized by calculating a percentage obstruction for each of 
the four sectors, and then total obstruction for the whole 2 m 
pole. 

The bags from the production samples were air-dried, and 
they were weighed with and without the plant materials; the 
productivity was calculated for each species and species class on 
a lb/ac/yr basis. 

Live cover was calculated as a simple sum of cover for all 
live species (except mosses and lichens) in four categories: 
shrubs, graminoids, forbs, and total (for non-tree species). 
Several diversity measures were calculated; the one used in the 
descriptions is TLC/S, which is total live cover divided by 
number of live species. 
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Key to Ecological Types 


Chapter 8. Keys to the Ecological Types and Community Types 


a. Key to Ecological Types 
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GENERAL KEY 


a. Site is clearly well above timberline, usually herbaceous-dominated, if 
shrubs then the shrubs <5 cm tall. Colder-Cryic to Pergelic soils, 
shallow, with accumulation of (unusable) organic matter ................... 

~acpabtetenteada -Aapeyhes coos AS: Baad acltanee, of ALPINE (to be developed later) 

a. Site is at or well below timberline, dominated by herbs, grasses, 

shrubs, or trees. Soil temperature Cryic, Frigid or "Mesic," very 
rarely Pergelic, shallow to. deep 22...c..<.cs.;-seaseosiveenaee srs-ccreenreraen (b) 


b. Site is clearly in the Subalpine Belt, generally > 9700 ft, often > 
10,000 ft. Forests dominated by subalpine fir, Engelmann spruce, 
whortleberries, elk sedge, etc.; shrublands and grasslands dominated 
by mountain big sagebrush (taller), Thurber fescue, Idaho fescue, 
timber oatgrass, purple pinegrass, etc. Riparian areas dominated by 
short (1 m or less) willows (planeleaf, Wolf, barrenground, and 
grayleaf willows), bog birch, and water sedge. Cryic soil 
temperature regime, very rarely Pergelic .............. SUBALPINE (1) 

b. Site below the Subalpine Belt, usually < 10,000 ft. Forests dominated 
by Douglas-fir, blue spruce, lodgepole pine, ponderosa pine, 
bristlecone pine, aspen, Rocky Mountain juniper, or cottonwood, 
shrublands dominated by big sagebrush, (not the mountain 
subspecies), serviceberries, mountain-mahogany, bitterbrush, Parry 
oatgrass, Arizona fescue, mountain muhly, Indian ricegrass. Ri- 
parian areas dominated by tall (> 2 m) willows (Geyer, Bebb, blue 
[Drummond], yellow, Pacific, and Booth willows), thinleaf alder, 
beaked sedge, and bluejoint reedgrass. Frigid to "Mesic" Soil 


c. Forests dominated by lodgepole pine (without any more-shade- 
tolerant trees such as firs or spruces), aspen (without any coniferous 
trees), bristlecone pine, or limber pine. Usually located around the 


boundary between the Subalpine and Montane Belts .................. (d) 
c. Various plant communities, if forests then not dominated by pines or 
BSPEN arch P OR och. LIA cose coed bovecdessegaen eae meee nceeerta: (e) 


d. Forests dominated by aspen (without any coniferous trees). Soils 
usually moist and moderately drained to poorly-drained ................. 
RIE A ARE re HO kM Se NE Ee ASPEN FORESTS (66) 

d. Forests dominated by lodgepole pine, bristlecone pine, or limber pine. 
Soils often dry, sometimes dry year-round, usually moderately 
drained to-excessively Wellsarainiod 14sec. ce secre ee tee 


e. Upland forests dominated by Douglas-fir, blue spruce, or ponderosa 
pine. Soils well-drained to very well-drained ................::ceeseeeeeeees 
Mee h ceskaee eee MONTANE AND FOOTHILLS FORESTS (79) 

e. Various plant communities, if forests then not dominated by Douglas- 
fir, blue spruce, or ponderosa pine. Soils of various permeabilities, 
sometimes well-drained 


f. Riparian sites, in bottoms, depressions, basins, or near stream 
channels, dominated by narrowleaf cottonwood, tall willows, or 
thinleaf alder. Soils moderately drained to extremely poorly-drained 


Temperature regime j5.c2.6.ayevatpetestasctessucneechesSpaticesede tee nmeoarea te CoA BEI Wolk AASV a RRR NR ccc. gh RN Ce, VR yen acme I RI | Re a AB car 
d Alaina ARR tet ested MONTANE & FOOTHILLS RIPARIAN (96) 
f. Upland sites, away from ‘bottoms, depressions, basins, or stream 
channels. Soils various, sometimes poorly drained, if poorly drained 
then willows, alder, or cottonwood never present ..............:c:cc0cc00 
bition eth manometer: 2 MONTANE & FOOTHILLS UPLANDS (104) 
ALPINE 


(key will be developed later) 


SUBALPINE 


1. Forests dominated by lodgepole pine without any other coniferous 
trees. Soils usually very well-drained to excessively well-drained (5) 
1. Forests, grasslands, shrublands, riparian areas, or forblands. If forests, 
not dominated by lodgepole pine alone. Soils sometimes very well- 
drained, rarely excessively well-drained ...............:cccsseeesseeeteeeees (2) 
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2. Forests dominated by bristlecone pine or limber pine, on exposed 
windy rocky ridges and shoulderS................:ccccccccssecesseecesseeesees (70) 
2. Forests, shrublands, grasslands, riparian areas, or forblands. If forests, 
bristlecone pine or limber pine absent or minor, not reproducing 
sufficiently to replace the upper canopy. Landforms various, but 
very rarely exposed, windy, rocky ridges ............:cccecsccsceeseeseeees (3) 


8. 


. Forests, shrublands, grasslands, riparian areas, or forblands, if forests 


then dominated by other than blue spruce (or blue spruce a minor 
ROMO oat Sie lec ei t, Reel ge, Pal takin (5) 


- Blue spruce dominant, alone or codominant with Engelmann spruce 


_or Douglas-fir. Upland sites away from bottoms or stream channels, 
in rainshadow landscapes, usually below 10,500 ft. Soils moderately 


shade-tolerant species common in the undergrowth, such as 
bearberry honeysuckle, horsetail, bluejoint reedgrass, arrowleaf 
groundsel, mountain bluebells, thinleaf alder, brookcress, tufted 
hairgrass, etc. Soils mostly moderately drained to poorly drained. 
Usually forms narrow stringers running down through closed- 
canopy spruce-fir forest, or along boggy, lower edges of spruce-fir 
SOTESLD..eeee WU eemt,. tk. aiGladie.. sinithoaas weeataney (7) 


. Forested uplands, without wet-site species common in the under- 


growth, except sometimes in very small, unmappable wet patches of 
very minor acreage. Soils always at least well-drained. Usually 
larger, + isodiametric sites 


. Lower-elevation (up to 9,200 ft) spruce-fir riparian, on sites with 


gradient < 7%. Blue spruce, narrowleaf cottonwood, horsetail, 
dogwood, honeysuckle, reedgrass, or alder conspicuous. Engelmann 
spruce usually not present or maybe a few individuals. Soils poorly- 
drained to moderately drained (8) 
Subalpine, higher-elevation (> 9,500 ft) spruce-fir riparian, on 
moderately-steep sites (2.8 - 37%), averaging 10-15%. Engelmann 
spruce usually at least codominant; cottonwood not present. Soils 
moderately drained to very well-drained .0.0..........cccccecccccsececeeeee (9) 


Dogwood present and conspicuous, honeysuckle usually minor or 
absent. Mollisols (Cryaquolls or Cryoborolls).......... FRS.4 (p. 285) 


8. Dogwood absent, honeysuckle more common. Mollisols (Endoaquolls 


OL Cryaquouls) or, Histosols, .-ccssecivasinnedeoneeeeosee Musto: FRS.3 (p. 282) 


9. Engelmann spruce dominant, subalpine fir absent or in lesser quantity, 


10. 


10. 


lf 


it 


with bearberry honeysuckle and reedgrass conspicuous in the under- 
story. Acid (?) soils, moderately drained to very well-drained 
bse D Merah Trains scriemnipnsh SOE MT ok EN ee FRS.3, phase 2 (p. 282) 
Subalpine fir and Engelmann spruce codominant, bearberry 
honeysuckle absent or in minor quantities, reedgrass sometimes 
conspicuous, a wide variety of wet-site forbs common, including 
arrowleaf groundsel. Soils well-drained to very well-drained 
Dee ee Deere Mee ea paar a trsyec ahs esa aval aimee aah nares FRS.8 (p. 288) 


Engelmann spruce codominant with blue spruce, rainshadow 
landscapes (81) 
Blue spruce absent or in minor amounts (reproducing insufficiently 
to ever be codominant in tallest tree canopy) 


Forests dominated by aspen, with coniferous trees either absent or 
isolated individuals (reproducing insufficiently to ever be dominant 
in tallest tree canopy). Soils always Mollisols, often deep and dark, 
usually moderately drained to poorly-drained (66) 
Coniferous trees present and capable of forming tall canopy. Soils 
usually Alfisols, less commonly Inceptisols, rarely Mollisols, never 
poorly-drained, usually well- drained to very well-drained 


4. 


Key to Ecological Types 


Blue spruce dominant, alone or codominant with narrowleaf 
cottonwood, sometimes isolated individuals of Douglas-fir, 
Sometimes mixed with Engelmann spruce. Riparian sites, almost 
always associated with a stream channel, in a bottom position. 
Moderately poorly-drained to poorly-drained (7) 


5. Forests dominated by subalpine fir, lodgepole pine, aspen, or 


12 


13. 


Engelmann spruce. Soils usually at least moderately drained, unless 
MiMATIAN eis eho tinge chive | eben: col cewaeere semeadlyicre! (6) 


AT UTA ONE APA i sc icici vsseeeecr ceveswactio mean sn E cestode (81) | 5. Sites not forested, that is, with forest trees either absent or 
reproducing insufficiently to form a tree CANOPY .........cececcccceese. (36) 

SPRUCE-FIR FORESTS 
. Forested riparian areas, dominated by fir or spruce with wet-site, | 12. Forests dominated by lodgepole pine without any other coniferous 


trees. Soils usually very well-drained to excessively well-drained (p. 
10, lead 6) 


- Forests with other conifers reproducing and capable of forming a tall 


CATODY Gierrvat hacia signe wanieraMrednieN kip hes, Bt tc we (13) 


Lower-elevation (9,000 - 9,920 ft) spruce-fir forest, with Douglas-fir 
seral to subalpine fir, usually Engelmann spruce minor, aspen or 
lodgepole pine may be seral as well. Moderate to very-steep slopes, 
with pachistima present. Alfisols, dark in color, near the Cryic- 
Frigid boundary (14) 


RBIs |2 S)2 40's SRis\ule e's\n'¢ Go.aleia'e 'episleinlein as 0 oan 0 ease snes uence s 066666 u'clabesee cei 


. Higher-elevation (9,700 ft up to timberline) spruce-fir forests, 


Douglas-fir absent to very minor, Engelmann spruce usually 
codominant at potential. Aspen or lodgepole pine may be seral. Flat 
to moderate slopes, pachistima present or not. Alfisols or 
Inceptisols, usually light-colored, usually clearly Cryic, some 
approaching Pergelic (15) 


. Very steep, rocky slopes. Limber pine codominant, rock cover 


dominant, Douglas-fir present. Very well-drained soil..................... 
SAE PSLRA ewe fe! eee ta a FL6.1 (p. 248) 


- Shallow to very steep, usually rock cover <15%, Douglas-fir 


codominant with subalpine fir. Soils moderately drained to very 
Nell-crained 2h... .220.., Aen Gunes Wh” FL2.5 (p. 219) 


. Rocky Mountain whortleberry or grouse whortleberry conspicuous, 


often subdominant. Soils usually very well-drained to excessively 
‘welbdraingd | vsiu.4 cto ee U8) Dal lian yt) fa (16) 


. Rocky Mountain or grouse whortleberries absent to minor, 


sometimes dwarf bilberry present. Soils moderately drained to 
excessively well-drained (25) 


. Pachistima, twinflower, or russet buffaloberry conspicuous with 


whortleberries, in lower subalpine (<10,700 ft) (17) 


. Pachistima, twinflower, or russet buffaloberry absent to minor, 


higher elevations (10,500 ft to near timberline) 
Gg hn 3 ces erm EUR (22) 


. Russet buffaloberry subdominant or at least conspicuous; fir absent 


to minor; lodgepole pine usually codominant or at least evident, on 
moderately-steep slopes (18) 


. Russet buffaloberry usually absent, slopes moderate to steep ....(20) 


. Lodgepole pine dominant at climax, other coniferous trees absent to 


minor. Soils moderately drained to excessively well-drained 
RPPSEE PUY smite OT Une geemreee APS ert: hte aT FD8.1 (p. 209) 


. Lodgepole pine seral to other coniferous trees, usually Engelmann 


spruce 


(19) 


. Twinflower evident on steep shady northerly slopes at 9,900 - 


LOTOO TE. Tee ee el rns FL2.4 (p. 228) 


. Twinflower absent, buffaloberry sparse, moss cover conspicuous on 


moderate slopes at 9,700 - 10,600 ft............. FL3.4, phase 2 (p. 233) 
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Key to Ecological Types 


20. Twinflower conspicuous, pachistima sometimes present as well, on 


moister, protected lower S]OPES ...........::scseseseeeeees FL2.4 (p. 228) 
20. Twinflower absent, pachistima present, on less moist, less protected 
SLOPES. ....;csersavnsveneasdebereeneee See seeeue ede ATMEL reth dia onset oh Re enone (21) 
21. Douglas-fir seral to subalpine fir, spruce usually absent. 9,300 - 
10, 3006 xo. oe eRe, BA TR ER A ee FL2.5 (p. 219) 
21. Engelmann spruce codominant with subalpine fir, Douglas-fir 
usually absent. 9,800 - 10,900 ft.......... cc eceseseeteesees FL2.6 (p. 230) 


22. Skunkleaf polemonium present to subdominant, lodgepole pine 
usually absent. Moister, low-angle (<10%) slopes. Soils Cryoboralfs 


sedetvacquenesciebdyqddaccoasscaesetaionteynte Rat ae ame aaeMMMRME (000s onc sclt teat (23) 
22. Skunkleaf polemonium absent, lodgepole pine often present and 
conspicuous. Slopes gentle to. steep, <ii1.s:.s:esavesisuntase-see-abersceres (24) 


23. Mountain gooseberry conspicuous. Colder sites at upper elevations, 
10;800 12 200 Tt .oee cee ree ee FL3.7, phase 1 (p. 238) 

23. Mountain gooseberry absent, other gooseberries or currants may be 
present. Cold sites at upper middle subalpine, 10,500 - 10,700 ft...... 
ee ee ee re or Aire FL3.8, phase 2 (p. 240) 


24. Mountain gooseberry absent, other gooseberries or currants may be 
present. Sites large to very large; the climatic climax for forested 
Subalpine, occupying gentle to rolling terrain. Soils Cryochrepts .... 
sisig <ecodwie tale» + bac ak UE san tu gneaael + TEPER soc. Es FL3.8 (p. 240) 

24. Mountain gooseberry conspicuous. Soils Cryoboralfs ................004. 


25. Shrub and herbaceous (grass-forb) layers poorly developed, usually 
both layers <10% cover in aggregate. Moss or lichen layers 
conspicuous, >10% cover for moss layer. Strictly northerly slopes... 
sseaucerennsnsoi eft Vaeteeee caer LIAM CUS A; Rote LEAR ee eames FL3.5 (p. 235) 

25. Shrub or herbaceous layers well developed, usually >10% cover in 
aggregate. Moss and lichen layers usually not conspicuous ....... (26) 


26. Grayleaf willow co-subdominant with short, wind-shaped 
(Krummholz) Engelmann spruce, sometimes subalpine fir as well, 
right at treeline. Various Alpine species often dominate spaces 
between the spruces and willows. Soils very-cold-Cryic, shallow, 
rocky, very well-drained. High elevations (>11,600 ft)FL4.0 (p. 245) 

26. Grayleaf willow absent, trees straight and tall, usually well below 
TCLS ihe viccvogsnes. cateeedd.-. <chaseaees: .2 Sere ee PME. aeons (27) 


7% p 


27 


28. 


28. 


ae: 


2: 


30. 


30. 


ae 


31. 


32s 
32. 


33: 


33: 


34. 


34. 


33; 


3D: 


Pachistima usually subdominant, twinflower sometimes present, 
with a layer of taller shrubs or not. Warmer, protected slopes ...(28) 
Pachistima and twinflower both absent. Usually colder slopes, 
protected On not te sO ee eae (32) 


Douglas-fir or aspen dominant; subalpine fir and Engelmann spruce 
bothrabsent: Elevations < 9800s nt... scent tagsttacn-s eeeraete (5) 
Dominance by subalpine fir, Engelmann spruce, or lodgepole pine; 
Douglas-fir or aspen sometimes present. Elevations > 9,309 ft . (29) 


Douglas-fir present and codominant with (or seral to) subalpine fir 
Pee NS aAN SPLICE: cree eee ce esate creeseeee eacee ees FL2.5 (p. 219) 
Douglas-fir ADSCM x. sac2-5sgcct Meu tot ccvokcncvarck sce pe ceotorees eae (30) 


Scouler willow forming a conspicuous tall-shrub layer, twinflower 
absent. Lower elevations (10,000-10,200 ft) 

37h.) RRO RS Seen FL2.6, phase 2 (p. 230) 
Scouler willow absent, twinflower sometimes present as well, upper 
elevations (1 O;500:1%) gametes. 02... BI ee (31) 


Twinflower conspicuous, subalpine fir usually absent or minor, 
lodgepole pine absent. Soils Cryochrepts or Glossoboralfs, 
moderately drained to very well-drained. Elevations 9,900-10,100 ft 
Secon cao RRO ESET: AMS MRED. Seaton ond g EEE FL2.4 (p. 228) 
Twinflower usually absent, subalpine fir usually codominant, 
lodgepole pine sometimes present. Soils Cryoboralfs, moderately 
drained to excessively well-drained, 9,800-10,900 ft . FL2.6 (p. 230) 


Russet buffaloberry conspicuous ...................... TL FD8.1 (p. 209) 
Russet buffaloberry absent or isolated individuals .................... (33) 


Rocky Mountain whortleberry absent, bilberry may be present. 
Warmer slopes, < 10,700 ft. Soils Cryoboralfs in a clayey particle- 
S176 classi. feel. ee Sie. Se eee ae (34) 
Rocky Mountain whortleberry conspicuous, colder slopes, 10,500- 
11,400 ft. Soils Cryochrepts, not a clayey particle-size class............ 

sor jus, 0 ipsees. wlolonancod.. Aimy araense. baa, Sepenn FL3.8 (p. 240) 


Mountain gooseberry shrubs conspicuous. Very cold sites, >10,100 


PY, Very well-drained oie cteecrcpencnaaanianc Met ome FL3.7 (p. 238) 
Mountain goosebernes absent; other gooseberries/ currants may be 
presents Sites. rarely-very coldigiik eae. Ses ee (35) 


Dwarf bilberry conspicuous on lower-Subalpine slopes. Soils 
Inceptisols, usually colluvial, often glacial .............. FL3°2 (p.232) 
Dwarf bilberry absent, elk sedge dominant on well-drained 
moderate-angle slopes and benches, 10,000-11,800 . FL3.4 (p. 233) 


SUBALPINE NON-FORESTED 
RIPARIAN AREAS 


36. Riparian areas, in bottoms, associated with a stream channel, or in 
very poorly-drained basins, dominated by short willows (1 m tall or 
less), water sedge, beaked sedge, or other wet-sedge species. Soils 
alluvial; Cryaquolls, Fibrists, or Hemists; mostly poorly-drained, but 
sometimes well-drained near timberline ..................:c:ceceeeeeeeeees (37) 

36. Upland sites, above the toeslope position, away from stream 

channels or basins. Dominated by bunchgrasses, sagebrush, or 
serviceberry, SOs Cryoborolls” en et ee (46) 


37. Soils well-drained, grayleaf willow usually dominant with 
barrenground willow, water sedge minor or absent. High-elevation 
(>10,700 ft), at, above, or somewhat below treeline. Soils near the 
cold-Cryic - mild-Pergelic boundary c.9 os. cesecccctiene saci (38) 

37. Dominated by other short willow species or wetland sedges, grayleaf 
willow sometimes codominant at upper elevations, water sedge 
always subdominant at potential. Soils poorly-drained to very 
poorl y-drained 22, 2eci7cc vein cuse sons ecoesccevsses sce eee (39) 
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38. 


38. 


39. 


39. 


Dominated by grayleaf willow, bluejoint reedgrass, and tufted 
hairgrass. Soils Cryaquolls or Cryumbrepts, 11,800-12,100 ft ........ 

se asian ena assoa MORES Wosdl vosientia tha eee Ee cede ares RI9.5, phase 2 (p. 330) 
Dominated by planeleaf willow, "cliff" sedge, and marsh-marigold. 
DOUSCTYAGUCNUS) ..tiencite Mec snanh -noasb spletaesece at coils RJ11.0 (p. 327) 


Small to very small sites, + isodiametric. Wetlands dominated by 
water sedge, beaked sedge, tufted hairgrass, or forbs. Concave flats, 
basins, and depressions, usually away from a stream channel, 
usually extremely poorly-drained .................c0:00000 RJ10.1 (p. 336) 
Small to medium-sized sites, long and narrow, seldom isodiametric, 
dominated by short willows and water sedge. Concave flats, basins, 
and low-angle streambanks, sometimes with a stream channel, 
poorly-drained to very poorly-drained, rarely extremely poorly- 
Grainied 2. 2.:e.gnwy.cihi oie Seon, .caduh dl a eet eee (40) 


40. 


40. 


41. 
41. 


Dominated or codominated by Wolf willow. Flats, depressions, and 
streambanks, low gradient (0.8-3.0%, average 1.5%) (41) 
Wolf willow absent, dominated by planeleaf willow alone. Flats, 
depressions, and streambanks, somewhat higher gradient (1.0-7.1%, 
average 2.9%) (43) 


i 


Codominated by willows > 1 m, bog birch usually absent........ (96) 
Dominated by willows < 1 m tall, bog birch sometimes present or 
Podomiinan tates eer hes eats cssaell caspases) .tadeos (42) 


43. 


43. 


44. 


Key to Ecological Types 


Dominated by shrubby cinquefoil, no willows present, Idaho fescue 
often present. Soils very poorly-drained to well-drained ................. 

Se eahes. Semen ay aI hhc... werersReaslacnd cod lees voce: RI7.6 (p. 325) 
Dominated by short willows at climax; if shrubby cinquefoil 
codominant then some short willow always present. Soils poorly- 
dramed:to moderatelysdrainedis.¢:. sree, heures etibeviniae (44) 


Codominated by grayleaf willow and barrenground willow, 
moderately drained to very well-drained, often near treeline............ 
RI9.5 (p. 330) 


42. Dominated by Wolf willow, planeleaf willow often codominant, | 44. Grayleaf willow and barrenground willow absent or isolated 
Soils from very poorly-drained to poorly- drained. 9,500-10,700 ft.. Indivitinals onl yest ceil ois. camel te hitT ail tyetedeenh, (45) 

Peat -Octd. she eaipienlt sete net scsi de eeestnacet, acne cad. RI8.5 (p. nnn) 
42. Wolf willow absent or isolated individuals only, poorly-drained to | 45. Wolf willow codominant .......-ccccc--cccece--c0--000... RI8.5 (p. 321) 
Wel Urained SOUS Wes. Pervetects, cite) ei lctiwyse, ded ote siacrins (43) | 45. Dominated by planeleaf willow, Wolf willow usually absent or a 
fewisolated individuals: 20) 2 Wen BN Siete tt s RI8.0 (p. 317) 

SUBALPINE GRASSLANDS & FORBLANDS 
46. Subalpine grasslands and forblands 0..0........c.ccccccceccssscseeseeesesees (47) | 52. Poorly-drained to very poorly-drained soils with heavy, 
40_ ouUDalpitie shrublanitis sono Araierrd ts: lectaibe on wlons Heels He, (55) Montmorillonitic clay, Cryoboralfs but appearing Mollic because of 
dark color of shale, effectively too shallow for bunchgrasses (even 
47. Grasslands dominated by timber oatgrass or purple pinegrass, in the Idaho fescue). Shrubs and bunchgrasses (except for slender 
high Subalpine or lower Alpine, 10,600-12,400 ft. Sites windswept, wheatgrass) missing or isolated individuals only, dominated by 
rocky, shallow, convex, usually on ridgetops, exposed ............. (48) osha, vetch, peavine, and other forbs. Slopes of slumps, 20-40% 
47. Purple pinegrass absent; timber oatgrass absent or isolated SlODeb aah reel ry ier eee) GA6.2 (p. 371) 
individuals. Usually more protected sites .............c.cccscsesseseseeee. (49) | 52. Moderately-drained soils, Mollisols, effectively deep enough for 
Idaho fescue, but not deep-mollic enough for Thurber fescue. Idaho 
48. Timber oatgrass and tufted hairgrass dominant. 10,500- 12,000 ft..... fescue and slender wheatgrass codominant on shallow slopes, 0-6% 

se SERIE ass OME IE Wes its on SAR Sl 9s mak mm Oana bed pad GA7.5 (p. 378) to tAIA Sretin Weatnettts. spaptcega eee obelide. esbeuisdec! Mebuadstetesi...4a, FAT (p) 375) 

48. Purple pinegrass and Scribner wheatgrass dominant. 11,200-12,400 
Aimee AU ace, a Ie hee Se lpn ek GA7.6 (p. 380) | 53. Moist Thurber fescue grasslands, codominated by meadow-rue, 
vetch, elk sedge, flax, valerian, or osha; Idaho fescue and Arizona 
49. Grasslands in which Thurber fescue and Idaho fescue are absent (50) fescue absent to isolated individuals. Soils almost always Pachic, 
49. Grasslands and forblands dominated by Thurber fescue, Idaho often with mottles from moist conditions ............... GA6.0 (p. nnn) 
fescue, Parry oatgrass, or osha; if Arizona fescue is present, then | 53. Thurber fescue grasslands, codominated by Idaho fescue or Arizona 
Thurber fescue is clearly dominant ............0.c.cccccecescssceesseceeeess (51) fescue. Parry oatgrass sometimes codominant as well. Soils Argic to 
ATT OCD 1a ess ccats ease heel Se tarts Sh we ahd ta He Lohan eet ut, (54) 

50. Parry oatgrass dominant or subdominant with Arizona fescue. Sites 
in a rainshadow landscape, non-Northerly gentle slopes of parks. | 54. Codominated by Idaho fescue and Thurber fescue. Colder sites, 
Soils well-drained to very well-drained ...... GA3.4, phase 1 (p. nnn) somewhat higher elevations, 9,500-11,200 ft ........... GAS.0 (p. 362) 
PU OLLY ORLCEASS ADSENG 1, ca55 Sesnal oie indeasvel vshtaneca vats RI, (115) | 54. Codominated by Arizona fescue and or Parry oatgrass, and Thurber 
fescue. Warmer, lower-Subalpine sites, somewhat lower elevations, 
51. Thurber fescue absent or isolated individuals (at potential!), Nak OO Taek are hits ae ble tt a GA4.0 (p. 359) 

dominated by Idaho fescue, slender wheatgrass, or osha. Moderately 

drained to very poorly-drained soils, effectively too shallow for 

dhurbenfescie cnwa.arcow the bole aunt, sooo 2a 8 (52) 

51. Thurber fescue present and clearly conspicuous (at potential!). Soils 

usually deep-Mollic; Thurber fescue seems to require around 45-50 

cm of Mollic, high-organic, well-drained surface .................0.... (53) 

SUBALPINE SHRUBLANDS 

55. Dominated by big sagebrush, bitterbrush, Arizona fescue, pine | 56. Concave sites, upper slopes and shoulders, leeward from winds, 
woods needlegrass, Indian ricegrass, mountain-mahogany, Utah where snow would deposit. Dominated by Saskatoon serviceberry at 
serviceberry, black sagebrush, spike-fescue, pityophila sedge, or potential, currently Saskatoon serviceberry at least present, usually 
dryland sedge; Thurber fescue, Parry oatgrass, and Saskatoon mountain snowberry conspicuous, Gambel oak, elk sedge or spike- 
serviceberry absent. Lower elevations (<9,600 ft), warmer sites, Frigid fescue sometimes present (especially at potential). Soils moderately 
TUE, oir la a etl APM NY aE ee adn lita hi ila (105) Crnitied A Very Well-araiiedan ce) we le Ss ST BOS (57) 
55. Dominated by mountain big sagebrush or Saskatoon serviceberry, | 56. Landforms various, but never concave sites on upper, leeward 


with Thurber fescue, Parry oatgrass, Idaho fescue, low sagebrush, or 
elk sedge; Arizona fescue, pine woods needlegrass, Indian ricegrass, 
bitterbrush, and mountain-mahogany usually absent. Higher, 
Subalpine elevations (>8,000 ft), cooler sites, Cryic soils 


slopes. Saskatoon serviceberry absent; mountain snowberry 
sometimes conspicuous; Gambel oak and elk sedge absent or 
occasional individuals only. Soils moderately drained to well- 
drained (59) 
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Key to Ecological Types 


57. Spike-fescue or Gambel oak present to (sub)dominant; elk sedge and | 60. Dominated by taller sagebrushes: mountain big sagebrush or silver 


Thurber fescue usually both absent. Sites in the warmest part of the sagebrush. Soils Cryoborolls, sometimes clayey, but always clearly 
saskatoon serviceberry belt, plants sometimes difficult to distinguish a MollisOlnan. ah t ae a ee (62) 
from Utah serviceberry. Lower elevations (8,000-9,300 ft), strictly 
restricted to leeward, concave, upper-slopes ............ SA6.4 (p. 394) | 61. Thurber fescue (co)dominant. Soils deep-dark ("Mollic" in color 
57. Spike-fescue absent, Gambel oak sometimes present, elk sedge or only), dark color 24-100 cm, average 56 cm, very clayey ................ 
Thurber? fescue"conspicuous: to'subdominant.#'Coolér (Cryic) ssitesy |) Mp Teeter ae cea reais sats eect et ok sees erence SU3.2 (p. 465) 
somewhat higher elevations (8,500-10,000 ft), variable aspects, not | 61. Idaho fescue or Parry oatgrass (co)dominant. Soils not deep-dark 
strictly restricted to leeward, concave, upper-slopes ................. (58) ("Mollic" color), dark color 0-39 cm, average 21 cm, clayey ........... 
oe ee EE SI A SU3.1 (p. 462) 


58. Co-dominated by Thurber fescue. Higher elevations for Saskatoon 
serviceberry (8,800-9,800 ft), variable aspects. Soils sometimes | 62. Dominated by silver sagebrush, with Thurber fescue or Idaho fescue. 


deep-Mollic (Pachic), usually with an Argillic horizon ................... High, old-alluvial parks and benches, 9,300-10,400 ft SU4.1 (p. nnn) 
bee. ieee ee SR, See, SA7.5 (p. 403) | 62. Dominated by mountain big sagebrush, sometimes alluvial, 8,500- 

58. Thurber fescue absent, co-dominated by elk sedge, middle elevations TO 400:$1 Waco, Seen RS SR es a (63) 
(8,500-9,900 ft), usually on concave, leeward, upper slopes. Soils 
never Pachic, sometimes without an Argillic horizon ................... 63. Idaho fescue and slimstem muhly co-subdominant. Sandy soils on 
She MEL G suede baer eter cliielidncantceensanecbes, Se tihedleggae mene SA7.4 (p. 397) rolling glacial, granitic hills in high-elevation (9,400-10,000 ft) 

mountain parks. Sites very cold during growing season from cold-air 

59. Dominated by ocean spray on sparsely-vegetated rocky slopes, ATRIUM AGC) nce ote 506 sos ccm Seppe Saees Corea te orc eae SU2.0 (p. 458) 
outcrops, and rockslides. Excessively well- drained soils ................ 63. Thurber fescue at least present, often co-subdominant; slimstem 
MP InaDn ee canlset ee ust M arte MN Be Hai Ry ag pl SA9.0 (p. 408) muhly absent, Idaho fescue sometimes present. Soils not sandy, 

59. Dominated by one or another sagebrush species, never excessively- usually not glacial, sometimes granitic, various elevations (8,500- 
Grated. c.cslthass- Aon, depaes te puateageeisaareapany Oe onernh Roe ie Teepe (60) VOA00 DO), sasccs opsczsaes acecnneneat tan deen cach pha: Saisie cca (64) 

60. Dominated by low sagebrush, the sagebrush layer often shorter than | 64. Arizona fescue co-subdominant with mountain big sagebrush and 
the grasses, and so appearing like a grassland. Soils Cryoboralfs, Thurber fescue. Lower elevations (8,800- 10,200 ft) .SU1.5 (p. 451) 
clayey to very clayey, appearing dark in color because of dark shale | 65. Idaho fescue co-subdominant with mountain big sagebrush and 
ITO WHICH SOU 1S GETIVCO. ..c-.c0 cueteceeavsasteerseeteaeit ne cancmestevesiere (61) Thurber fescue. Somewhat higher elevations (9,400-10,500 ft) 

Rare NMS hee Sturt Re, Ses. SP em aeamemee a amen SU1.7 (p. 455) 
ASPEN FORESTS 

66. Coniferous trees (pines, spruces, firs) present and reproducing | 67. Dominated in the undergrowth by grasses or forbs other than osha; 
sufficiently to eventually replace the aspen canopy. Soils usually at dominated by shrubs or Thurber fescue in the understory. Pre- or 
least moderately drained se ee ee eee: (General Key, b) post-rainshadow, usually not with high  growing-season 

66. Coniferous trees absent or not sufficiently reproducing to replace precipitation. Somewhat lower elevations, 8,000-10,400 ft. Soils 
CANOD Vacs: feces Bits. soa chee: «a Pee ons serait eens «teeta emcee at (67) moderately drained to very well-drained, Deep-Mollic (Pachic). (68) 

67. Dominated in the undergrowth by osha, meadow-rue, asters, and | 68. Higher elevations (9,000-10,400 ft). Thurber fescue dominant under 
other tall forbs, typically few shrubs and few grasses except blue SDE phhrraenicerae catict teste t ats) be Bes vier ece serene eueeer rrr FM1.5 (p. 262) 
wildrye; Thurber fescue and serviceberry absent. Definite pre- | 68. Lower elevations (8,000-9,600 ft). Serviceberry and snowberry 
rainshadow climate with significant growing-season precipitation. dominant under aspen; Thurber fescue usually absent, especially 
Higher elevations, clearly Subalpine (9,100-10,100 ft) ......0. nde aspen CANOPY -weticecis..) Mc a hasta ere ts: FM1.0 (p. 259) 
RRA be et PRR ee IF lols IR Urn t et PEER: hein FM1.7 (p. 266) 

PINE FORESTS 
69. Ponderosa pine or bristlecone pine dominant in the warmest forested | 72. Arizona fescue dominant under bristlecone pine; wax currant usually 
sites in the Gunnison Basin, < 10,400 ft. Soils either Fragmental, conspicuous. Soils Lithic or Fragmental. Lower elevations (9,200- 
Skeletal..or Lithic 3.: 2.2004, .gteecictes ant. ae ae (70) GUS AN OR ym ¢ BRN te ih Be 2a Coc gene SMP ES SC, FD3.1 (p. 166) 

69. Ponderosa pine and bristlecone pine both absent ...................0. (73) | 72. Thurber fescue dominant under bristlecone pine. Soils usually 

neither Lithic nor Fragmental. Higher elevations (10,000-11,900 ft) 

70/'Ponderosa ‘pine dominant:7sometimes:a few oiisticcone pines te: fp Bi accent terete sak eee os nearer  e FD3.3 (p. 169) 
BE ie Pe Bore ye 8. nati 22). op Al le teeter tlic me Abt (71) 

70. Bristlecone pine dominant, sometimes with occasional ponderosa | 73. Limber pine dominant in a sparse to very-sparse stand. Concave, 
pine'trees in the stand yee kt sees nye teres asec ne cone. cate tee ae (72) windswept, highly exposed rocks in the lower Subalpine (9,000- 

9,800 ft), excessively well-drained .................0000008 FL6.1 (p. 248) 

71. Bitterbrush, Parry oatgrass, or elk sedge co-subdominant in the | 73. Limber pine usually absent, lodgepole pine or bristlecone pine 
undergrowth. Soils Sandy, Lithic or Skeletal, not Argillic. Benches USHally Cominatite., ccncass. sence tn. enaera, arena a near (74) 
or ridgetops in a rainshadow landscape .................4.- FD2.3 (p. 161) 

71. Bitterbrush absent or isolated individuals only, Arizona fescue | 74. Bristlecone pine and Thurber fescue co-dominant on very well- 
apparent in undergrowth, sometimes Parry oatgrass also. Southerly, drained, southerly, Subalpine slopes ...................... FD3.3 (p. 169) 
gentle to moderate slopes. Soils Lithic or Skeletal, usually with an | 74. Bristlecone pine and Thurber fescue both absent ..................... C75) 
Argillic horizon, usually not Sandy... FD2.1 (p. 159) 
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75. Kinnikinnick, russet buffaloberry, or bilberry subdominant under 
75. 


76. 


76. 


72; 


TH 


80. 


80. 


81. 


81. 


82. 


82. 


83. 


83. 


84. 
84. 
85. 


85. 


86 
86 


87 


ee eee eer 


lodgepole pine. 9,200-10,500 ft FD8.1 (p. 209) 
Kinnikinnick and buffaloberry ‘usually absent. Lodgepole pine 
dominant. Higher elevations (9,300- 11,900 ft) ......eecccsecccecessese (76) 
Lodgepole pine seral to other conifer species, those other species 
reproducing sufficiently to eventually form a tall Overstory.............. 

Sees eRMMPE SS ican vanes ABs 1ecceas ok stemtinebleese ches iyte. acta (General Key, b) 
(77) 


eee er Pe errr 


Key to Ecological Types 


77. Rocky Mountain whortleberry or grouse whortleberry dominant. 


77. Rocky Mountain whortleberry absent, dominance 


Cold, excessively-drained slopes, 10,200- 10,800 ft (78) 
by one or more 


FD8.2 (p. 211) 


sedge species 


78. Rocky Mountain whortleberry subdominant. Northerly slopes, 


PPO OSEN TOU insets ates ck tr et tek Fe FD8.3 (p. 213) 


subdominant. Windward slopes, exposed, 
FD8.4 (p. 215) 


MONTANE AND FOOTHILLS FORESTS 


Dominated by Rocky Mountain juniper, usually without other tree 
species present. Soils Lithic Argiborolls, moderately drained to 
poorly-drained, bouldery to very bouldery. Exposed, moderate to 
steep, Southerly upper-slopes and scarps, lower elevations (8,400- 
DMO) £3. iyete Regia). uh gab setee.e. .cadcir ets hey, FD1.1 (p. 147) 
Dominated by ponderosa pine, blue spruce, Engelmann spruce, or 
Douglas-fir, Rocky Mountain juniper sometimes present, but minor. 
Sometimes soils are Lithic Argiborolls, usually moderately drained 
to excessively well-drained, rarely very bouldery. Never both 
exposed and Southerly, general elevations (7,900-10,500 ft) .... (80) 


Ponderosa pine or bristlecone pine dominant, other conifer species 
absent or never dominant: those other species are not reproducing 
sufficiently to replace Overstory ................ccccsesesscssvecesesecseseececes (69) 
Species other than ponderosa pine or bristlecone pine dominant at 
climax. If ponderosa or bristlecone pines are present, then they are 
clearly seral: other species are reproducing sufficiently to replace 
RMD races ene tac sereenaas dt ares Uma mune aesyt oh iadea ad oan Sonos ooecadesccnhineon: (81) 


Blue spruce or Engelmann spruce dominant, or reproducing 
sufficiently to eventually replace upper canopy. Striking rainshadow 
climates, with significantly reduced precipitation for the elevation, 
Northerly gentle slopes and benches, 8,200-10,500 ft................ (95) 
Douglas-fir dominant or reproducing sufficiently to replace canopy; 
spruces usually absent. Rainshadow landscape or not. Mostly 
Northerly gentle to very steep slopes, rarely benches, 7,900-10,000 
(82) 


Pie © 0/8le/s: © Sje{nis/ele (9 a)e\8 aie © ule Gis\e.n/e)e\e.cin i 0 6 46.6016 0 016 9\0\0b pieseisielia cies © v.esleveeencsa cece 


(General Key, b) 
Subalpine fir, Engelmann spruce, and blue spruce absent or isolated 
non-reproductive individuals only .............c.cccccccsescesececeseeceeeeees (83) 


The medium-tall shrub, wax currant, conspicuous, though rarely 
more than 10% cover across the whole stand; snowberry and Rocky 
Mountain juniper usually present; lodgepole pine, Arizona fescue, 
and Saskatoon serviceberry all absent..............ccccccccccccececcecececes (86) 
Wax currant absent or present, if present then lodgepole pine, 
Arizona fescue, or serviceberry CONSPiCUOUS...........ecececccccceceesee. (84) 


Lodgepole pine present and seral to Douglas-fir, aspen sometimes 
present and seral as well (87) 
Lodgepole pine absent; aspen sometimes seral to Douglas-fir... (85) 


Bristlecone pine much more abundant than Douglas-fir and out- 
Poinpecne to 400-1 1.900 fe, ee ee ene ee (72) 
Bristlecone pine absent or isolated individuals. 8,300-10,500 ft (86) 


. Blue spruce present and reproducing. 9,200-10,500 ft ............... 
Paice stro USUALLY AUSEM ee ne ey, 
. Wax currant and snowberry the only medium-tall shrubs; ocean- 
spray sometimes conspicuous. Moderately-steep to steep slopes, 20- 
ii hie eet pemielrtas Sheen, sade padelampcehat alka nab Nepal bol FD6.1 (p. 182) 


87. Snowberry much more common, wax currant sometimes absent; 


89. 
89. 


90. 
90. 


95. 


93. 


ocean-spray absent or minor. Moderate slopes, 20-40% ........eeeee 
VaysNsbaaesvis.s Satlta Wd AAS Te loranecttedt ees eee dcr FD6.2 (p. 184) 


. Arizona fescue conspicuous; serviceberry and pachistima absent. 


Moderately-steep, protected northeasterly slopes, 8,500-10,000 ft... 
GAM Men St sats cole thes tee aR een ToT ios oT, etek ML, FD6.4 (p. 186) 
(89) 


Saskatoon serviceberry or pachistima conspicuous (90) 
Saskatoon serviceberry absent; pachistima absent or very minor (91) 


Saskatoon serviceberry conspicuous..............ccccc000... FD6.5 (p. 188) 
Saskatoon serviceberry absent; snowberry and pachistima evident 
NE sate vbdneks eee = Hiaod dua eaeM ak ese LL, Sea FD6.7 (p. 191) 


. Thurber fescue subdominant under Douglas-fir. Elevations 9,000- 


OLOOD' Ven ei wet I MA ie ha ta sckeh ves Bo eda (92) 


. Thurber fescue absent to very minor. Elevations 8,500- 10,300 ft(93) 


. Kinnikinnick (bearberry) and elk sedge both conspicuous; Thurber 


fescue absent or much less cover than either. Elevations 8,700-9,900 
fia Oe iar. pore thy ion y FD7.0, Phase 1 (p. 194) 


. Thurber fescue and elk sedge both conspicuous; kinnikinnick 


(bearberry) absent or much less cover than either. Elevations 9,000- 
RO OUDIERC. Zueet,. ounteion lie Sed foo Ww FD7.4 (p. 201) 


. Bitterbrush present and usually conspicuous; ponderosa pine, 


Arizona fescue, or ocean-spray sometimes conspicuous. Aspects 
southerly, from southeast to west-northwest, 8,300-9,800 ft... 
aves auceetetsmtestseha soo cntn sees Met. ARE SUMS IIa: HMRI ernmts b FD7.1 (p. 196) 


. Bitterbrush, ponderosa pine, Arizona fescue, and ocean-spray 


usually all absent; occasionally one will have a few isolated 
individuals. Aspects northerly, from northwest to northeast, 8,600- 
HUE LAIN URE Ree Ae ae Oe CR eS Oe (94) 
Buffaloberry present and usually the only medium shrub; 
kinnikinnick (bearberry) usually present and conspicuous. Soils 
Inceptisols. Elevations 8,600-9,200 ft FD7.2 (p. 199) 


. Buffaloberry absent; snowberry often the only medium shrub; 


kinnikinnick (bearberry) usually present and conspicuous. Soils 
Alfisols. Elevations 8,700-10,300 ft.......cccccccccccccseeee. FD7.1 (p. 196) 


Open blue spruce forest, Douglas-fir sometimes present, Engelmann 
spruce absent, Arizona fescue in parkland patches in matrix of 
spruce stands. Soils Argic Borolls, surface texture Sandy Clay, 
moderately drained to well-drained. Gentle to steep lower slopes and 
benches. Lower elevations, 8,200-10,200 ft ............. FD4.1 (p. 172) 
Closed-canopy (or nearly so) blue spruce forest, Engelmann spruce 
or Douglas-fir sometimes present; kinnikinnick dominant in 
undergrowth; Arizona fescue usually absent under closed canopy. 
Soils Cryoboralfs, moderately drained to very well-drained. Middle 
to lower slopes and benches, slightly higher elevations (9,400- 
10,500 ft) FD4.2 (p. 175) 
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MONTANE AND FOOTHILLS RIPARIAN 


96. Dominated by trees, narrowleaf cottonwood or blue spruce at 
potential; in severely-impacted sites, a few remnant cottonwoods or 
spruce may be present; undergrowth is Pacific willow, other tall 
willows, alder, red-osier dogwood, or bearberry honeysuckle. Soils 
Fluvaquentic mineral soils, usually not Histosols (but fairly often with 
an Histic Epipedon), moderately drained to moderately poorly- 
drained, very rarely very poorly-drained. Relatively high-gradient 
(1.0-18.0%, averaging 4-12%) lower canyons, draws, creeks, and 
gulches (7,500-9,400 ft), almost always with a stream channel, very 
Often ‘Year-round NOW oo. -cserse- ce -uagee spree rete eae eee eee (97) 

96. Dominated by tall shrubs, one of the tall willows (Pacific, yellow, 

serviceberry, Drummond, or Booth willows), shrubby cinquefoil, or 
alder at potential; trees, if any, are isolated, rare individuals. Soils 
often Histosols or sometimes Cryaquolls, but rarely Fluvaquentic, 
moderately drained to extremely poorly-drained, often very poorly- 
drained. Relatively low-gradient (0-5%, averaging 2-3%) bottoms 
and depressions in flat benches (8,300-10,700 ft), with a stream 
channel or on benches with no channel, sometimes without year- 
TOUT TOW Sas, levee es crs cacoseerserere sy oaacteasrer tens aeee re eee eee (98) 


97. Dominated by narrowleaf cottonwood, blue spruce usually absent; 
tall-willows present (unless they have been depleted). Broad valleys 
of larger rivers and creeks (Gunnison, Tomichi, Ohio, Lake Fork) 
and their broad side-drainages, with significant alluvial deposition. 
Permeability variable, sometimes moderately well-drained. Warmer 
sites, all aspects at lower elevations, always Southerly at high 
elevations'(7,600=9,4000ft) &.icctactih. Beste te FRS.1 (p. 273) 

97. Dominated by blue spruce, sometimes with narrowleaf cottonwood 
codominant, a few Engelmann spruce sometimes at higher 
elevations; tall willows usually absent except isolated individuals in 
sunny spots, understory with dogwood or honeysuckle. Narrower 


canyons and draws, sometimes alluvial but more often 
degradational. Usually poorly-drained. Somewhat cooler sites, all 
aspects at higher elevations (7,800-9,200) ...........cc:cccesseeeeereeees (7) 


98. Yellow willow or Pacific willow dominant, with beaked sedge 
under, at potential. Soils moderately drained to poorly-drained. 
Moderate-gradient (1-20%, average 7.6%) stream terraces and 
concave benches without a channel. Elevations 8,000-9,700 ft ........ 
see dacie aonb Celt chat hs ceinns apirstit., Manoa Let Wo sada Sein, caitn RIS.0 (p. 294) 


98. Dominance by other willow species, or shrubby cinquefoil; with 
beaked sedge or bluejoint reedgrass. Soils moderately drained to 
extremely poorly-drained. Moderate to low-gradient (0-5%) stream 
terraces and concave benches without a channel. Elevations > 8,500 
CRN ha eine nema: PEMA R Sg (99) 


99. Dominated by Drummond (blue) willow, sometimes with 
serviceberry willow codominant, with beaked sedge or bluejoint 
reedgrass understory (at potential!). Soils are Histosols, moderately 
drained to extremely poorly-drained. Upper elevations, 8,500- 
10;400 Tiislopes’<:906). CAL HAL. semeelscn ts. ees. eek (100) 

99. Dominance by other willow species, or shrubby cinquefoil; both 
Drummond and serviceberry willows usually absent; beaked sedge 
often present, conspicuous at potential. Soils moderately drained to 
extremely poorly-drained. Moderate to low-gradient (0-5%) stream 
terraces and concave benches without a channel, usually < 10,000 ft 
SRE. Tok tt aot ak lod AL NORTON, REC OTER, GRO, Sn (101) 


100. Serviceberry willow dominant, Drummond (blue) willow usually 
absent or minor. Soils extremely poorly-drained to moderately 
CTAING. CEE = 310.0: 46) 5 ne Meer cre tires ccoisner eee RI7.0 (p. 309) 

100. Drummond (blue) willow dominant. Soils usually poorly-drained 
(CES 4% 245340) ee, See RI6.0 (p. 305) 


101. Dominated by short willow species (< 1 m): planeleaf, Wolf, 
grayleaf, or barrenground willows. Elevations > 9,200 ft.......... (37) 
101. Dominated by taller willows or shrubby cinquefoil............... (102) 


102. Dominated by sedges or tufted hairgrass, usually few willows in 
the site, but there may be willows ringing the site on slightly better- 
drained microsites. Elevations 9,500-12,100 ft, slopes usually < 4% 
RJ10.1 (p. nnn) 

102. Dominated by willows or shrubby cinquefoil ....................... (103) 


103. Dominated by the tall willow species, serviceberry willow or Booth 
willow, with beaked sedge understory, Drummond willow usually 
absent or isolated individuals. Soils are Histosols or Cryaquolls, 
very poorly-drained to moderately drained ................ RI7.0 (p. 309) 

103. Dominated by shrubby cinquefoil, tall willows present or not; 
subdominated by Thurber fescue or Idaho fescue, 9,400-10,200 ft .. 
Bib wiacesssionnehhieins batons <apoitnsin« Cp cea este lee ON Cem RI7.6 (p. 325) 


MONTANE AND FOOTHILLS SHRUBLANDS 


104. Shrublands, dominated by big sagebrush, bitterbrush, serviceberry, 
black sagebrush, or mountain-mahogany .................:c:cccsesesees (105) 
104. Grasslands, or shrublands dominated by other shrub species ..(115) 


105. Dominated by mountain big sagebrush, Thurber fescue, Parry 
oatgrass, Idaho fescue, low sagebrush, Saskatoon serviceberry, or 
elk sedge; Arizona fescue, pine woods needlegrass, Indian ricegrass, 
bitterbrush, and mountain-mahogany usually absent. Higher, 
Subalpine elevations (>8,300 ft), cooler sites, Cryic soils ......... (55) 

105. Dominated by big sagebrush, bitterbrush, Arizona fescue, pine 
woods needlegrass, Indian rcegrass, mountain-mahogany, Utah 
serviceberry, black sagebrush, spike-fescue, pityophila sedge, or 
dryland sedge; Thurber fescue, Parry oatgrass, and Saskatoon 
serviceberry absent. Lower elevations (<9,600 ft), warmer sites, 
PYARiySoils hr. ®. Kove te. cto i et tcna tion th totest -caresdes te taeeiaes: aac (106) 
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106. Serviceberry and mountain snowberry usually absent, dominance at 
potential by one or more sagebrush species or bitterbrush. Ridgetops 
Or OUNCE UNDE OLCCLC SLODEG Soe ce ee es (107) 

106. Serviceberry (Saskatoon or Utah) present and dominant at 
potential, sometimes mountain-mahogany present or codominant, 
mountain snowberry often present as well, with understories (under 
serviceberry canopy) of pityophila, dryland, or elk sedges; earlier 
seral stages are usually dominated by big sagebrush or bitterbrush. 
Leeward, concave, often steep, upper slopes, where significant snow 
has a potential of depositing due to wind. Soils deep-mollic 
Argiborolls or Cryoborolls, moderately drained to well-drained ...... 
Sede dh ke tek aos ceri araiatcn due elete Past Oa Rah Ae hal se ta ssean aki voces ee ORE OD (113) 


107. Dominance by Wyoming big sagebrush or black sagebrush. Soils 
Aridic or along the Aridic/Udic transition, sometimes Xeric, 
Aridisols or Aridic Borolls. Lower elevations, 7,600-9,200 ft (108) 

107. Dominance by other subspecies of big sagebrush or bitterbrush. 
Soils Udic and Frigid, Borolls. Somewhat higher elevations, 8,000- 
EO 2U0 Th tcrendssaretetcauer sciatica eee esas ete ee ee (110) 


108. Wyoming big sagebrush dominant, Indian ricegrass present to 
subdominant underneath. Soils old-alluvial, poorly-drained. Soils 
Aridic Argiborolls or Haplargids. Lower slope benches and old 
Alluvial Tans PPOO0=8 900 TUN cscs avsvsekececunecreess SB1.0 (p. 418) 

108. Black sagebrush dominant, Indian ricegrass usually absent, very 
sparse shrubland. Soils with a gravelly surface, Eutroboralfs or 
Glossoboralfs, clearly Argillic and effectively very-shallow because 
of heavy Argillic horizon (“concrete”), but coarse and technically 
well-drained, cobbles and gravel often cemented together with 
Montmorollinite clay. Exposed upper-slopes and benches, 8,000- 


DAMN tahoe, SR BRMN Oy) bile Ted termes ays tem ciety (109) 
109. Arizona fescue present. Elevations 8,400-9,400 ft ..........cccccccccccceeee 
PROG RNG ieee A DON wh ee nen SN SB2.5 (p. nnn) 
‘09. Arizona fescue absent. Elevations 8,000-9,000 ft .........cccccecscececeeses 
Sry os ae tallies ts deol eae ret Pear cater eee e eer SB2.4 (p. nnn) 


110. Bitterbrush present to codominant with big sagebrush. Soils 
moderately drained to excessively well-drained. Protected sites 


(leeward upper-slopes or windward lower-slopes) .............00.... (111) 
110. Bitterbrush absent. Soils never excessively well-drained. More 
WR DOSEC SIO DCS se ctaeb es: 6055 -0sah pp sidoeiascdncdeevee ot cccccccissecs casi (112) 


111. Arizona fescue or Parry oatgrass present, subdominant at potential; 
mountain muhly often evident. Usually in deep rainshadow or 
partial rainshadow, 8,300-9-600 ft.........ccccccccccscesssesesesessesseeseseeesess 
stats RAIN EINER ORL EIS. REO ULOR,  MLUAY. SS5.0 (p. 444) 

111. Arizona fescue, Parry oatgrass, and mountain muhly absent; one or 
more needlegrasses conspicuous. Outside rainshadow, 8,100-9,100 
IES BE PR. T cen gets BE U8 OOVACALLYD. 30), SS2.0 (p. 436) 
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112. Arizona fescue or Parry oatgrass present, subdominant at potential; 
mountain muhly sometimes evident. Soils poorly-drained to very 
well-drained (PE = 15 - 41.1 - 70). Usually in deep rainshadow or 
partial rainshadow, 8,600- 10,200 ft .o.ccceccccceccceccccecececececececececcccc, 
PAPERS =r ekg Me, i ta eo vata ee Oho Aaa Oe AOR SS4.0 (p. 439) 

112. Arizona fescue, Parry oatgrass, and mountain muhly all absent. 
Soils extremely poorly-drained to well-drained (PE = 4 - 37.5 - 63). 
Outside rainshadow, 8,000-9,400 ft 


113. Dominance by Saskatoon serviceberry, elk sedge, spike-fescue, or 
Thurber fescue; mountain-mahogany rarely codominant on MD - 
WD soils and with spike-fescue at least present; Gambel oak 
sometimes codominant above 8,550 ft and with spike-fescue at least 
present. Somewhat higher elevations, 8,000-10,000 ft ............. (56) 

113. Dominance by Utah serviceberry, pityophila sedge, dryland sedge, 
or silvertop sedge; mountain-mahogany often codominant on VW - 
XW soils but spike-fescue and elk sedge absent, Gambel oak 
sometimes codominant below 8,600 ft but spike-fescue and elk 
sedge absent. Lower elevations, 7,600-9,100 ft .....cccccccccccceee. (114) 


114. One or more mat sedges (dryland, pityophila, or sun sedge) present 
or subdominant at potential (under moist, shaded, tall canopy of 
serviceberry), green needlegrass completely absent. Soils 
Haploborolls or Argiborolls, rarely Pachic. Elevations 7,600-9,100 
ft, generally distribtited’. 17 er to Noort onl SA3.0 (p. 386) 

114. Green needlegrass at least present, sometimes in small quantities, 
more common under moist, shaded, tall canopy of serviceberry; mat 
sedges often present as well. Soils Pachic Argiborolls, never 
Haploborolls. Elevations 8,000-8,700 ft, usually east of Gunnison, 
around lower Cochetopa Creek or near Parlin ......... SA4.0 (p. 392) 


MONTANE AND FOOTHILLS GRASSLANDS 


115. Dominated by ocean-spray, raspberry, wax currant, 
skunkbrush, common juniper, or other shrubs, a very sparse 
shrubland. Soils very rocky, very well-drained, shallow. 
Rocky outcrops and rockslides, Southerly ..... SA9.0 (p. 408) 

115. Grasslands. Soils not very rocky, rarely shallow ........ (116) 


116. Dominated by Thurber fescue, Idaho fescue, osha, or Parry 
oatgrass; Arizona fescue rarely subdominant under Thurber 
fescue, needle-and-thread and blue grama usually absent. 
Soils not gravelly on surface. Various aspects, higher 
Clevations $28.7 OO Mitesh. a cccasarancetemreinaotond AMON, ,£ (47) 

116. Dominated by Arizona fescue, Indian ricegrass, pine woods 
needlegrass, pineapple weed, blue grama, mountain muhly, or 
slimstem muhly; Thurber fescue absent or isolated 
individuals; Idaho fescue, Parry oatgrass, and osha absent; 
needle-and-thread or blue grama often conspicuous. Soils 
gravelly to very gravelly. Usually windward, never Northerly, 
lower elevations, 7,600-9,400 ft ...........cccccccccccscececscceees (117) 


117. Indian ricegrass present or codominant; Arizona fescue 
absent; winterfat often present; pingue usually absent or 
minor. Soils usually non-Argillic, Torriorthentic/Aridic 
Haploborolls. Somewhat lower elevations, 7,600-9,400 ft 
PNET din Sept seathta nat ielyh sa dcenee ty. GA1.0 (p. 342) 

117. Indian ricegrass absent; Arizona fescue usually at least 
present, dominant at potential; winterfat absent; pingue often 
conspicuous. Soils often Argillic, sometimes not. Somewhat 
brepher, S40 G=925 00: fh rr vet ek oy SI eer GA 3.0 (p. 348) 
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b. Key to Community Types 


Introduction 


This key is structured differently, the 128 species and species groups 
that could be dominant are listed in outline format. After each species 
are listed the community types in which that species it could be found 
dominant or common, grouped by other dominant species, with capital 
letters in outline format. 


After each capital letter, the community types that share those two 
dominant species are listed with this format: 


LET. C Community Type 


‘L’ indicates the level of dominance, that is, where does the numbered 
species fit in the list in the community type name? ‘ET’ indicates the 
Ecological Type name, where the user can find further description of the 
individual community types. ‘C’ is the code for the community type 
within that ET. ‘Community Type’ is the name for that community 


type. 
Instructions on use of this key 


You should first inspect the site you wish to identify to community 
type. What is the principal (first) dominant species on the site — the 
species with the highest average canopy cover? You should tum to that 
(numbered) species in the key that follows, using the General Key below 
if need be. Then use the rest of the community, proceeding downward 
in dominance, to deduce the community type and ecological type to 
which the site belongs. 


Structure of community type names 


Community types are generally named for the dominant species that 
distinguish the community, in rough order of their dominance. 
Sometimes, a species is listed in a community type name for its indicator 
value in spite of its relative sparsity; in those cases, the word “sparse” is 
placed just before the species name. 


Common names are used in names of community types, in order to 
lessen confusion with plant associations and phases. Community types 
are present, current communities, that exist on all sites at the present 
time; plant associations are climax entities that exist much less 
commonly at the present time; nonetheless, they do sometimes exist! 


Species are listed in (parenthesis) to indicate that the species is 
sometimes not present in the communities. 


In the General Key below, species are listed first within growth form 
classes (Trees, Shrubs, Graminoids, Forbs etc.), then within each of 
these, in roughly successional order. 


See end of key for explanation of species groups. 


General Index 





SPECIES 

TREES Set tooster es)... e en eR... ee 

1. POAN3 — narrowleaf cottonwood 

2. POTRS — aspen 

3 sPIPWE= DIME Spruce w. 5. ...05300be<sateccasseet ev stevissoteesecsecsueyss stesoes ete ee 4 
4,PIEN —Engelmannispruce rag o-..02-t nee eee eee ete corer 4 
5. ABBI2 — subalpine fir oo.co oi... cscvetetacesescacssteceas-sacnesnecctesssasenersonssseans 5 
GOPSMETS Doulas fir. Le cccs--cecoter-costessacesepttesnetccttendrescveserescstanetesanrets 6 
TSPICO Slodgepole pinieiyr.... Ha lito sos cc leaeactesses tens eee teaecee toes 4) 
S. PIPO = ponderosa pine (...c:.csscesnseesosorsesssensotte teas tereottec ee testa tee -rereca 8 
9D SPLAR = bristlecone pine ti.....csse ses cccsnseteeanemessccescetaneas ucts arene cone 8 
LOS PIF 2 = Nimber pre vscccccsens-csceesstoe-sncvssteneste setsce ec tet eteeete rete 8 
Ps JUSC2— Rocky Mountain juniper fccceces ce resescee tts cntee cones etree eae ss 8 
RIPARTAN! SHRUBS sire ctesccsccceticcees terete ce reece ee enter anata 8 
12. SALUD PacitteswillOw Wirs-.ccrte ates esr eerie: 8 
UDESALUZ= yellow willow ©. sessecssssrescceccoousescteteterteecoenter cov erves sseactrses 8 
14. SADR — blue (Drummond) Willow ........ ee eesseeeseesseeeeeeenseaseeesees 8 
15. SAMO2 — serviceberry willow (mountain Willow) ...........:00s0+ ) 
16. SABO = Booth willow ci. ccsccceecscoseprsestasvoes ta veoccctens cnt orsr ents oarenrenees 9 
17. SAPL2—=planeleaf willow eee eccsescte-cdescseecetessesecestecsscorerstt =e 9 
VSSSAWO Ss Wolf willow ee.2eets aR BS cc ceste es eteereresteee ce Nesestesnrceose ) 
19sSAGUE pravyleat willowiressi pice. cuccssseces-<stg3eactrecsredaetesceeanrecece 9 
20. SABR —ibarnen oround willow cer ccccesacsteresapassceatnae aecese cheese one-ae? 9 
ZL BEG: = DOG Dinh fiirerecslesscee cassie ssccesocse tec taarstaeneeeert eee tas acoee 9 
22. SALUX— Tall willows ic stevtsisvesecor cores -toeusonsacutcstavenseremscoctesseese 2) 
23 sSAGE2='Geveriwillow se..gisscrctttseesstcestecsetnneesceesceseceee ee anetce 10 
24: BEFO = river birch gece sistacisiee-cacesss cesta tah pecoanss cos ve er cecreiee eases 10 
25: SWISE —redosier, dO WOO . ro cs.v=cn0es--nesseoespceseecnsens cranes seve teceereoee 10 
26. DIINS — bearberry honeysuckle 0.0.0.0... ccs sscsesessescetseseeesceseneeees 10 
27. AIGINT = alder 2c. Sttceccesssvstaccessstesccsatstensesscacsavscneserorteve .sesbtoeeese 10 
28), CRRI- river Na wthorn fs ss cncceneacenceseececesthenceesteceuseveuepecceseeneestreeess 11 
TALL SHRUBS ioe rcceracacecessestessessateasststocssesssetsteoetiement ee temeaeaae ll 
29. AMAL2 — Saskatoon serviceberry .............:s-sccsessesesceceeeenssceeees 11 
30, AMUT = Utah serviceberry <i..csccscsseeseocecescacctes tecrss eater atone 12 
31. ACGL — Rocky Mountain maple ou... eeseesesesssseeeseeseeeeeeeeees 13 
SZHIAAM = Waxtlower ia iascctnccseusssenacctectisiemseveveuietoreinatae feet 13 
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33. CEMO2 — mountain-mahogany 





34. QUGA — Gambel oak ...0.. ec eeeeeeees 

35. PAVIIT= chokechetryic.ccccsecsceeseseessenh 

S6el all shrubs). i focc. ce Gusset cat eeteearee est see eee eee eames aaa 
MEDIUM (SHRUBS sper eer e eee te eee ee eee 14 
37 JRIMO2=mountainpooseberry jee eee nen 14 
38; SACO™— dius eldenberryerccs-.c:21e ne ct emee ee neers 14 
393RICO='Colorado/gooseberry pene -keet ese ee 14 
40; RICE wax currant, ..23228 5. . css. escek aot a Settee ees ote see 14 
41] RIBES = cutrants)(S 00S DELges) sameness eecoa ee een ee peeaeces 14 
AZ SHEA russert butial Demy ver creecestssee te eereeeree erence 14 
A3, HODU = oceanespray cc.stesicccsccacesshestere-cccine ete etree mee 14 
44. PUTR2.— bitterbrushal & cc.ccsccaczerveiscttece rote oe, cs eee 14 
45. ARTRV — mountain big sagebrush ..............ccccccecscsecseseeeeeeseeeeeees 16 
465ARCAI3 = silversage brush eerste. cote rtee ss eee arene 16 
47. ARTRW8 — Wyoming big sagebrush 0.00.0... ..ceecesceecseeeeeeeeeeeeees 16 
48 "ARTR2 = bip sagebrush ssc sccccee te nvecc mses teen earner eae by, 
49° PEFICS = shrubby cinquetoll tcc trees ce cere ener nee 19 
05S YRO= mountain snow Dernyicce..ssxecesece nese eee eter eee eee 20 
Se JUCOG=;commonijuniper iss. cee eee eee 22 
52: Meditim' shrubs rset sg veceeccateee seen ae eects ee nena ee Aap 








54, CHVIS = Douglas rabbitbrush maceseetecctteer creer 22 
SSS CHRYS9=rabbitbrush *)ccncace -aeerceccsee eee cece otto 22 
56,,GUSA2= snake weed). x.castisere: teste cereetesttens se cnecosceetereeeeerrere 22 
S57, ARAR8= lowsagebrushie. eee ee 23 
58 ARNO4 = black /sagebrushitensavessc ves soeeteete scatterer oes 23 
593 TECA2 = horse brush at secocces erase scot ceeceee sevens oe ate ee eee 24 
60, CHDEZ = dwartirabbitoru Shy sc ceessceteece trae aeeeetteen ree re 24 
G61.:PIRIG = 'pingue! a. csteescee tacts ser casas teen acre eer an nes 24 
62:KRILAZ= winterlatc. feet cee sccsee ate acacia nee eee 24 
63.sShortidry/shrubs* cose. ce. erates hear teoreaericeene, Renee ee nes 24 
64. VAMYO - Rocky Mountain whortleberry ............:c:ceccseseeeeseees 24 


Or MARA MME ETL DELBERT Yo cess ects taicisuandines, saves it nteccadcevivsonivessenscorecaves 
66; LIBO? <twitilowes neha Mer ies Cees. 
GUPAMY = pichisting se oe gu fr oy 

68. ARUV — bearberry (kinnikinnick) 








WET GRA NIINOUIDS ate a en ech 25 
OF AUT —beaked sedge rene orks bee ey. ele 25 
TO CAAQ “EAT COC sateen rerrtonrsaee cc eg cceh mecvinte 26 
71, CACA4 — bluejoint reed grass .5....c..ciescccwenessecncossssossosssescdedbves lies Zi 
TBS CASC U2Se Cl PRCOGG tere nee nisl. bat ee ene tle 28 
TS. NAR Neea WN EBCORCR et cee cert assestieeteae 28 


MODERATELY WET RIPARIAN GRAMINOIDS........:c:ccssssssses0: 28 






14 CANOS Selvertop sed pense 202A cdcaalaoede batho dl 28 
TO EOPAD Seweenyp Oise pews wl SIRES. IE ces secanteogecsncce acs 28 
HOLOLYCE = mataaprass* ct oh 6. ences i 28 
le AG ROSS = Bentprasses idee a. ccctse steals tie titelinehrcetsseentecuein 28 
fib. DEORE —telted hair grass ois, rol ells ou stile, Miler ews Inet 28 
Hae CL BTAGSGR CRA Ie AO! Melee ee Pre IG Bac cnestnstaaers 28 
PIES Bett DRY GRAMINOIDG oo cciscessagscnargsccaseseasssanecieiesas cece.) 28 








80. CAREX — mat sedges* 

81. CAGE — dryland sedge 

SS OAUEH erat Recne rin tines tet heeds oe ie 

S35. ST Vid ~Ipreen needle grass sca chcpecsst recs easshosnceceersece 29 
BA lenis = epikertescue 3 rem eee OR OO tod... 29 
Boy DABA2 SiPatty Oat Oras ence rece cones ct eee eee 29 
86. ORMIZ2 — littleseed ricegrass ..........s.scssssssssssscsecseccescessecsesssesseessess 30 
SIS FEARZ SArizona fescue eas) yarn iconee Gite) gener. 

BS) FEID ~ Idaho fescue tell nha Sie 

89. FETH — Thurber fescue ....... 

90. STHY6 — Indian ricegrass 

91. CAPU — purple pinegrass 

SLPELGL ~ DINCWUATYE nicer a ee ee ee 
93. FESA — Rocky Mountain fescue .......ssscssscsccsseccessescesssscsscssssseeens 35 
EET ERE 1 EE YS UI oli’ 36 
POIELTR = sleider wheal prags oer tsetecersccihe tee 3i/ 
BPs WAUIELL Ey Soil ee eteemrcrerecascertecsctccerctsertre ce tercccteete nc evesose daies 37 
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DEP AEANIN S2 ATSNOD CFREDERGS |S ic cop cs sooo Taecspcedode credence eds ocdccesoe: 38 
SPE PSUs WaT OTANI eo cdcsceesssibestiondecdexccsstdB gutheastacdh. 38 
99. STPI2 — pine woods needlegrass ........ccsscsseccssssecsessceccescoseceseesses, 38 
WOO POPE -- naitton grass 2.21 pinthnadeus in eerteig ali. nctecin th... f...0% 38 
LOT ERAN De SP Cha cis tetrad negli, satedectons cits «..de...,. 39 
TORNIUAT we Baltie mash satin gh .idicitetyaseatane peaks 2 as a a9 
ROSSIUNC Ue Tuan se 82. elvan itancacavibehe nae RAM...» 39 
RUASCAO BES UNE ROARS on etl coisas lcs Mose a ccoccdocesesaies 39 
105. CAREX — sagebrush sedges® ...........scsscssscescosssescseceussoletssaceeeses, 40 
BOGS POA = Dive grasses hid attn at ecto aia tite cata... 40 
107. STCO4 — needle-and-thread ............cssscsssscccecssssssesesesscscescoseessecs 40 
LOG US LIE AR necdlesrieses natu acura ei 40 
LUD. FASM '= western WERt pr ags .3..<.casessssescessesccssvecsoes.ccsvseociexa.. a... 40 
BPD PE NIIRSEGRS te acct de dU) ath Dich OG ad 40 
TEIAELRESS quack rasta Wied eel dt or are a ae ae 41 
112. POPR — Kentucky bluegrass j..0..ccsscesssesasosusocsssossssesiechesevoesoe-oeesc 41 
A143. Exoue grastes* [so ssiinche se eta, ct) ohne te. 2 41 
114. POAN — annual bluegrass 41 





DUG VIAM Americans: Vetch ht ati eee Ol 2, 0b moos cocosssoncsacoeese, 
PER PT AQ = benches ferry oo oes ie ee OE ea ated 
119; PSLE — marsh-moartgold hc.cttsatecttld aunbe caecoaig ilecos2..... 
DIO: BOAR = held Worsctas toate canccecacccote cscs csecsconti stereos 
L272 Wet forbs* San ee eee ee 

122. VACA3 — capitate valerian 
0252 Subnipineforba? he... xomachyenciasmnRanahun allan kh. «cho. 
TA ERCOIA = sandwort pcyste tones hianrtatirienin, mane: tore fi 
2S) MOSSeS oan ate, ee etmuapts esa Menten, lsc chistes 
£263 .Dry, fore® itekg t-te ebro mute Meer celine oalyinlt 2... 
I274 ARP R457 Srin ged ape ives selon teh ciate sitesinde hfe ah tenets 
£285 TAOF = dandelion. 2p tities gets. fyicoe ae... ..heevats dint 


*. See end of key for explanation of species groups. 


TREES 


1. POAN3 — Narrowleaf cottonwood 





1 FR5.1 


A. PIPU — blue spruce 
2 FR5.3 B Blue spruce-(cottonwood-) alder-reedgrass 
2 FR5.3 C_ Blue spruce-cottonwood-no shrubs 
Oo ERoS FA Sorte settee: honeysuckle-reedgrass 
: 3 ih A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 


D Sparse cottonwood-depleted understory 


B. PIEN —- Engelmann spruce 

3 FR5.3 A  Spruce-(cottonwood-) honeysuckle-reedgrass 
. iS Pay A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetal 


C. ABBI2 - subalpine fir 
: 3 ay A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 


D. SALUL — Pacific willow 
1 FR5.1 A  Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 


E. SWSE — redosier dogwood 

1 FR5.4 B  Cottonwood-alder-dogwood-reedgrass 
: 3 ity A  Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 


F. DIIN4 — bearberry honeysuckle 
3 FR5.3 A  Spruce-(cottonwood-) honeysuckle-reedgrass 


G. ALINT — alder 
1 FR5.1 A  Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 
1 FR5.4 B_ Cottonwood-alder-dogwood-reedgrass 
2 FR5.3 B_ Blue spruce-(cottonwood-) alder-reedgrass 


H. ROWO — Woods rose 
1 FR5.1 B  Cottonwood-rose-medium shrubs-exotic grasses 


|. Medium shrubs* 
1 FR5.1 B  Cottonwood-rose-medium shrubs-exotic grasses 
1 FR5.1_ C Medium shrubs-sparse cottonwood-exotic grasses 


J. CACA4 — bluejoint reedgrass 

1 FR5.4 Cottonwood-alder-dogwood-reedgrass 

2 FR5.3  B_ Blue spruce-(cottonwood-) alder-reedgrass 

3 FR5.3 A  Spruce-(cottonwood-) honeysuckle-reedgrass 
; 3 ne A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 


K. POPA2 — swamp bluegrass 
1 FR5.1 A  Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 


L. CAFO3 - silvertop sedge 
1 FR5.1 A  Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 


M. Exotic grasses* 
1 FR5.1_ B  Cottonwood-rose-medium shrubs-exotic grasses 
1 FR5.1 C Medium shrubs-sparse cottonwood-exotic grasses 


N. EQAR — horsetail 
3 FR5.4 A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 


horsetail 
& 
2. POTRS — Aspen 


A. PIPU — blue spruce 
2 FD4.1 B_ Blue spruce-aspen-Arizona fescue 
2 FD4.2 B  Aspen-spruce-kinnikinnick 


B. PIEN — Engelmann spruce 
2 FD4.2 B  Aspen-spruce-kinnikinnick 
3 FL2.4 B_ Engelmann spruce-Douglas-fir-aspen-twinflower 
3 FL3.4 C  Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 
4 FL26 A Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 
4 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 
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C. PSME — Douglas-fir 
2 FD6.5 C  Douglas-fir-aspen-tall shrubs 
2 FD6.7 B  Douglas-fir-aspen-pachistma wee 
3 FD7.0 A Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 
3 FD7.1 A  Douglas-fir-lodgepole pine-(aspen-) bitterbrush 
3 FL2.4 8B Engelmann spruce-Douglas-fir-aspen-twinflower 


D. ABBI2 — subalpine fir ihe 
3 FL2.5 A Subalpine fir-Douglas-fir-aspen-pachistima 


4 FL26 A Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 

4 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 
E. PICO — lodgepole pine 

1 FD7.0 B_ Aspen-(lodgepole pine-) kinnikinnick 

2 FD8.1 B  Lodgepole pine-aspen-buffaloberry 

2 FD8.3 A _ Lodgepole pine-(aspen-) whortleberry , 

3 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 

3 FD7.1 A  Douglas-fir-lodgepole pine-(aspen-) bitterbrush 

3 FL3.4 C _ Lodgepole pine-(Engelmann spruce-aspen) -elk sedge B 

4 FL26 A_ Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 

4 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


F. PIPO — ponderosa pine 
4 FD2.3 C_ Ponderosa pine-bitterbrush-elk sedge-aspen 


G. AMAL2 — Saskatoon servicebe 

1 FD6.5 D  Aspen-serviceberry-rose-pachistima 

1 FM1.0 A Aspen-serviceberry-snowberry 

1 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry- (bracken fern) 
H. Tall shrubs* 

2 FD6.5 C  Douglas-fir-aspen-tall shrubs 


|. SALIX — tall willows* 


1 FR5.1. K  Aspen-alder-willows-wet forbs 
J. ALINT - alder 
1 FR5.1 K  Aspen-alder-willows-wet forbs 


K. PAVI11 — chokecherry 
1 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern) 


L. SAMBU - elderberries* 
1 FL25 B  Aspen-pachistima-elderberry 


M. SHCA — butfaloberry 
2 FD8.1 8B  Lodgepole pine-aspen-buffaloberry 


N. PUTR2 — bitterbrush 
3 FD7.1 A  Douglas-fir-lodgepole pine-(aspen-) bitterbrush 
4 FD2.3 C_ Ponderosa pine-bitterbrush-elk sedge-aspen 


0. SYRO - mountain snowberry 
1 FM1.0 A _ Aspen-serviceberry-snowberry 
1 FM1.0 C Aspen-chokecherry-(serviceberry-) snowberry- (bracken fern) 
1 FM1.5 D_ Aspen-Kentucky bluegrass-dandelion-snowberry 


P. ROWO — Woods rose 
1 FD6.5 D  Aspen-servicebery-rose-pachistima 
1 FD6.7 C  Aspen-elk sedge-rose-pachistima 
1 FR5.1 J  Aspen-exotic grasses-rose-swamp bluegrass 


Q. LIBO3 — twinflower 
3 FL2.4 B_ Engelmann spruce-Douglas-fir-aspen-twinflower 


R. PAMY — pachistima 


1 FD6.5 D_ Aspen-serviceberry-rose-pachistima 

1 FD6.7 C  Aspen-elk sedge-rose-pachistima 

1 FL2.5 8B Aspen-pachistima-elderberry 

2 FD6.7 B  Douglas-fir-aspen-pachistima 

3 FL2.5 A _ Subalpine fir-Douglas-fir-aspen-pachistima 

4 FL2.6 A _ Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 


S. ARUV — kinnikinnick 
1 FD7.0 B_ Aspen-(lodgepole pine-) kinnikinnick 
2 FD4.2 B  Aspen-spruce-kinnikinnick 
3 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 


T. VAMYO — Rocky Mountain whortleberry 
2 FD8.3 A _ Lodgepole pine-(aspen-) whortleberry 


U. VASC — grouse whortleberry 
2 FD8.3 A Lodgepole pine-(aspen-) whortleberry 
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V. POPA2 - swamp bluegrass 
1 FR5.1 J  Aspen-exotic grasses-rose-swamp bluegrass 


W. CAGE2 - elk sedge 
FD6.7 C  Aspen-elk sedge-rose-pachistima 
Aspen-elk sedge 
Aspen-meadow-rue-blue wildrye-elk sedge 
Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 
Thurber fescue-elk sedge-aspen 
Elk sedge-meadow-rue-aspen 
Ponderosa pine-bitterbrush-elk sedge-aspen 
Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


X. ELGL — blue wildrye 
1 FM1.7 A  Aspen-meadow-rue-blue wildrye-elk sedge 
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Y. FEAR2 — Arizona fescue 
1 FM1.5 C  Aspen-Thurber fescue-Arizona fescue 
2 FD4.1 8B _ Blue spruce-aspen-Arizona fescue 


Z. FETH — Thurber fescue 
1 FD7.4 B_ Aspen-Thurber fescue 
1 FM1.5 A Aspen-Thurber fescue 
1 FM1.5 C ¥ Aspen-Thurber fescue-Arizona fescue 
3 FM1.5 B_ Thurber fescue-elk sedge-aspen 


AA. Dry grasses* 
1 FM1.0 B_ Aspen-grasses 


AB. POPR — Kentucky bluegrass 
1 FM1.5 D _ Aspen-Kentucky bluegrass-dandelion-snowberry 


AC. Exotic grasses* 
1 FM1.5 D _ Aspen-Kentucky bluegrass-dandelion-snowberry 
1 FR5.1 J  Aspen-exotic grasses-rose-swamp bluegrass 


AD. THFE — meadow-rue 
1 FM1.7 A  Aspen-meadow-rue-blue wildrye-elk sedge 
3 FM1.7 B_ Elk sedge-meadow-rue-aspen 


AE. PTAQ — bracken fem 
1 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern) 


AF. Wet forbs* 
1 FR5.1 K  Aspen-alder-willows-wet forbs 


AG. TAOF — dandelion 
1 FM1.5 D_ Aspen-Kentucky bluegrass-dandelion-snowberry 


& 


3. PIPU — Blue spruce 


1 FD4.1 A Blue spruce-Arizona fescue 

1 FD4.1 8B Blue spruce-aspen-Arizona fescue 

1 FD4.2 A_ Blue spruce-kinnikinnick 

1 FD4.2 B  Aspen-spruce-kinnikinnick 

1 FR5.3. A  Spruce-(cottonwood-) honeysuckle-reedgrass 
1 FR5.3. B_ Blue spruce-(cottonwood-) alder-reedgrass 

1 FR5.3. C _ Blue spruce-cottonwood-no shrubs 

3 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 
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4. PIEN — Engelmann spruce 


A. POTRS5 — aspen 
1 FL2.4 B _ Engelmann spruce-Douglas-fir-aspen-twinflower 
2 FL26 A Subalpine fir-Engelmann Sekar abate pine-aspen) pachistima 
2 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 
2 FL3.4 C  Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 
B. POANS — narrowleaf cottonwood 
1 FR5.4 A oh ee ue fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 
2 FR5.3 A  Spruce-(cottonwood-) honeysuckle-reedgrass 


C. PIPU — blue spruce 
1 FR5.4 A Sea AE alg fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 
2 FR5.3 A Spruce-(cottonwood-) honeysuckle-reedgrass 


D. ABBI2 - subalpine fir 
1 FL3.7 


A Engelmann spruce-(subalpine fir-) mountain gooseberry 
1 FL3.7 C Engelmann spruce-lodgepole pine-(subalpine fir-) 
mountain gooseberry 
1 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 
1 FL3.8 B_ Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 
1 FL4.0 A_ Engelmann spruce-subalpine fir-grayleat willow-dwart bilberry 
1 FR5.4 A “i giesh la fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 
1 FR5.8 A Engelmann spruce-subalpine fir-wet grasses & forbs 
2 FL2.4 A _ Subalpine tir-Engelmann spruce-lodgepole pine-twinflower 
2 FL26 A  Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 
2 FL3.2 A  Subalpine fir-Engelmann spruce-bilberry 
2 FL3.4 A  Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 
2 FL3.5 A  Subalpine fir-Engelmann spruce-moss spp. 
3 FR5.8 C Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 
4 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 
E. PICO — lodgepole pine 
1 FL3.7 C  Engelmann spruce-lodgepole pine-(subalpine fir-) 
mountain gooseberry 
1 FL3.8 Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 
2 FD8.2 A Lodgepole pine-(Engelmann spruce-) silvertop sedge 
2 FL24 A Subalpine fir-Engelmann spruce-lodgepole pine-twinflower 
2 FL2.6 A  Subalpine fir-Engelmann che pains pine-aspen) pachistima 
2 FL3.4 A Subalpine fir-Engelmann spruce- lodgepole pine-) aspen-elk sedge 
2 FL3.4 C  Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 


F. PSME — Douglas-fir 
1 FL2.4_ B_ Engelmann spruce-Douglas-fir-aspen-twinflower 
3 FR5.8 C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


G. SWSE - redosier dogwood 
; 1 whe A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 


H. DIIN4 — bearberry honeysuckle 
2 FR5 A _ Spruce-(cottonwood-) honeysuckle-reedgrass 


|. ALINT - alder 
3 FR5.8 C 


J. ROWO — Woods rose 
4 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 


K. PAMY — pachistima 
2 FL2.6 A _ Subalpine fir-Engelmann spruce- (lodgepole pine-aspen) pachistima 


Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


L. SAGL — grayleaf willow 
1 FL4.0 A Engelmann spruce-subalpine fir-grayleaf willow-dwarf bilberry 


M. RIMO2 - mountain gooseberry 
1 FL3.? A Engelmann spruce-(subalpine fir-) mountain gooseberry 
1 FL3.7_ C Engelmann spruce-lodgepole pine- (subalpine fir-) 
mountain gooseberry 


N. RICO — Colorado gooseberry 
1 FL3.8 B Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 


0. VAMYO - Rocky Mountain whortleberry 
1 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 
1 FL3.8 B_ Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 


P. VACE — dwarf bilberry 
1 FL4.0 A_ Engelmann spruce-subalpine fir-grayleaf willow-dwart bilberry 
2 FL3.2 A Subalpine fir-Engelmann spruce-bilberry 


Q. LIBO3 — twinflower 
1 FL2.4 B_ Engelmann spruce-Douglas-fir-aspen-twinflower 
2 FL2.4 A Subalpine fir-Engelmann spruce-lodgepole pine-twinflower 


R. CACA4 — bluejoint reedgrass 
‘ 1 bes A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 

2 FR5.3 A Spruce-(cottonwood-) honeysuckle-reedgrass 


S. Wet grasses* 
1 FR5.8 A_ Engelmann spruce-subalpine fir-wet grasses & forbs 


Community Type Key 


T. CAFO3 - silvertop sedge 
2 FD8.2 A Lodgepole pine-(Engelmann spruce-) silvertop sedge 


U. CAGE2 - elk sedge 
2 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


2 FL34 C Lodgepole pine-(Engelmann Spruce-aspen) -elk sedge 
4 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 
V. Mosses 
1 FL3.5 B_ Engelmann spruce-moss spp. 
2 FL3.5 A _ Subalpine fir-Engelmann Spruce-moss spp. 
W. EQAR — horsetail 


1 FR5.4 A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 


X. Wet forbs* 
1 FR5.8 
3 FR5.8 


Y. Dry forbs* 
4 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 


A Engelmann spruce-subalpine fir-wet grasses & forbs 
C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


& 
5. ABBI2 — Subalpine fir 


A. PIEN — Engelmann spruce 
T FL24° A Subalpine tir-Engelmann spruce-lodgepole pine-twinflower 


1 FL2.6 A  Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 

1 FL3.2 A  Subalpine fir-Engelmann spruce-bilberry 

1 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 

1 FL3.5 A  Subalpine fir-Engelmann spruce-moss spp. 

2 FL3.7_ A Engelmann spnuce-(subalpine fir-) mountain gooseberry 

2 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine-Rocky Mountain 
whortleberry 

2 FL3.8 B_ Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 

2 FL4.0 A_ Engelmann spruce-subalpine fir-grayleaf willow-dwart bilberry 

‘ 2 Les A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 

2 FR5.8 A Engelmann spruce-subalpine fir-wet grasses & forbs 

2 FR5.8 C  Douglas-fir-subalpine fir-Engelmann Spruce-alder-wet forbs 

3 FL3.7_ C Engelmann spruce-lodgepole pine- (subalpine fir-) mountain 
gooseberry 

4 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 


B. PICO — lodgepole pine 
1 FL24 A Subaipine fir-Engelmann spruce-lodgepole pine-twinflower 
1 FL2.6 A Subalpine fir-Engelmann spruce- lodgepole pine-aspen) pachistima 


1 FL3.4 A Subalpine fir-Engelmann spruce- lodgepole pine-) aspen-elk sedge 

2 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine-Rocky Mountain 
whortleberry 

3 FL3.7 C Engelmann spruce-lodgepole pine-(subalpine fir-) mountain 
gooseberry 


C. POTR5 — aspen 
T FL25 A Subalpine fir-Douglas-fir-aspen-pachistima 
1 FL26 A Subalpine fir-Engelmann spruce- lodgepole pine-aspen) pachistima 


1 FL3.4 A Subalpine fir-Engelmann spruce- (lodgepole pine-) aspen-elk sedge 


D. PSME — Douglas-fir 
T FL25 A Subalpine fir-Douglas-fir-aspen-pachistima 


2 FR58 C Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 
E. PIPU — blue spruce 

2 FR5.4 A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 
F. POAN3 — narrowleaf cottonwood 
; pruce-(Subaipine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 


G. ALINT — alder 
2 FR5.8 °C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


H. SAGL - grayleaf willow 

2 LAO A Engelmann spruce-subalpine fir-grayleaf willow-dwart bilberry 
|. SWSE — redosier dogwood 
PoERga 3K Sonicerelbenhe fir-) (Cottonwood-) dogwood-reedgrass- 


horsetail i 
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Community Type Key 


J. RIMO2 — mountain gooseberry 
2 FL3./ A Engelmann spruce-(subalpine fir-) mountain gooseberry 


3 FL3.7_ C Engelmann spruce-lodgepole pine-(subalpine fir-) mountain 
gooseberry 
K. RICO — Colorado qooseber: 
2 FL38 B ea spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 


L. ROWO — Woods rose 
4 ose-forbs-elk sedge-sparse spruce & fir 


M. VAMYO - on Mountain whortleberry : 
8 ngelmann spruce-subalpine fir-lodgepole pine-Rocky Mountain 


whortleberry 
2 FL3.8 8B Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 
N. VACE — dwart bilber 
i ubalpine fir-Engelmann spruce-bilberry 
2 FL4.0 A Engelmann spruce-subalpine fir-grayleaf willow-dwart bilberry 


0. LIBO2 — twinflower 
1 FL24 A Subalpine fir-Engelmann spruce-lodgepole pine-twinflower 


P. PAMY — pachistima ’ 
1 FL25 A _ Subalpine fir-Douglas-fir-aspen-pachistima 


1 FL2.6 A _ Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 


Q. CAGE2 — elk sedge fi 
i ubalpine fir-Engelmann spruce- (lodgepole pine-) aspen-elk sedge 
4 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 


R. CACA4 — bluejoint reedgrass 
2 FR5.4 A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 


horsetail 
2 FR5.8 A Engelmann spruce-subalpine fir-wet grasses & forbs 


S. EQAR — field horsetail 
2 FR5.4 A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 
2 FR5.8 A Engelmann spruce-subalpine fir-wet grasses & forbs 
2 FR5.8 C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


T. Mosses 
T FL3.5 A  Subalpine fir-Engelmann spruce-moss spp. 


6. PSME — Douglas-fir 


A. POTRS5 — aspen 
1 FD6.5 C 
1 FD6.7 B 
1 FD70 A 
TED sole 


Douglas-fir-aspen-tall shrubs 
Douglas-fir-aspen-pachistima 
Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 
Douglas-fir-lodgepole pine-(aspen-) bitterbrush 
2 FL24 8B _ Engelmann spruce-Douglas-fir-aspen-twinflower 
2 FL2.5 A Subalpine fir-Douglas-fir-aspen-pachistima 


B. ABBI2 - subalpine fir 
1 FR5.8 C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 
2 FL2.5 A  Subalpine fir-Douglas-fir-aspen-pachistima 


C. PIEN — Engelmann spruce 
1 FR5.8 C  Douglas-tir-subalpine fir-Engelmann spruce-alder-wet forbs 
2 FL2.4 B_ Engelmann spruce-Douglas-fir-aspen-twinflower 


D. PIPO — ponderosa pine 
1 FD7.1 B  Douglas-fir-ponderosa pine-bitterbrush 
1 FD7.1 C  Douglas-fir-(-ponderosa pine) Arizona fescue 


E. PICO — lodgepole pine 

1 FD7.0 A _ Douglas-tir-(lodgepole pine-) aspen-kinnikinnick 
1 FD7.0 C  Douglas-fir-lodgepole pine-sparse 
1 FD7.1| A  Douglas-fir-lodgepole pine-(aspen-) bitterbrush 
1 FD7.2 A  Douglas-fir-lodgepole pine-buffaloberry 


2 FD6.7 D_ Lodgepole pine-Douglas-fir-pachistima 
F. PIFL2— limber pine 
2 FL6.1 A Limber pine-(Douglas-fir-) (common juniper-) (ocean-spray) 


G. AMAL2 - Saskatoon serviceberry 
1 FD6.5 A _ Douglas-fir-serviceberry-elk sedge 
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H. ACGL — Rocky Mountain maple 
1 FD6.5 E Douglas-fir-maple-snowberry 


|. ALINT — alder 
1 FR5.8 C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


J. JAAM — American waxflower 
1 FD6.2 B Douglas fir-snowberry-waxflower 


K. RICE — wax currant 
1 FD6.1 A  Douglas-fir-wax currant-medium shrubs 
1 FD6.1 B  Douglas-fir-wax currant-sparse 


L. HODU — ocean-spray 
2 FL6.1 A Limber pine-(Douglas-fir-) (common juniper-) (ocean-spray) 


M. Tall shrubs* 
1 FD6.5 C  Douglas-fir-aspen-tall shrubs 


N. PUTR2 — bitterbrush 
1 FD7.1 A  Douglas-fir-lodgepole pine-(aspen-) bitterbrush 
1 FD7.1 B  Douglas-fir-ponderosa pine-bitterbrush 


0. SHCA — buffaloberry 
1 FD7.2 A Douglas-fir-lodgepole pine-buffaloberry 


P. SYRO — mountain snowberry 
1 FD6.2 


.2 A Douglas-tir-snowberry 
1 FD6.2 B Douglas fir-snowberry-waxtlower 
1 FD6.4 A _ Douglas-fir-Arizona fescue-snowberry 
1 FD6.5 B  Douglas-fir-snowberry 
1 FD6.5 £ Douglas-fir-maple-snowberry 
1 FD6.7 A _ Douglas-fir-snowberry-pachistima-elk sedge 


Q. JUCO6 - common juniper 


2 FL6.1 A Limber pine-(Douglas-fir-) (common juniper-) (ocean-spray) 
R. Medium shrubs* 
1 FD6.1 A  Douglas-fir-wax currant-medium shrubs 


S. PAMY — pachistima 
1 FD6.7 A _ Douglas-fir-snowberry-pachistima-elk sedge 
1 FD6.7 B  Douglas-fir-aspen-pachistima 
2 FD6.7 D_ Lodgepole pine-Douglas-fir-pachistima 
2 FL2.5 A  Subalpine fir-Douglas-fir-aspen-pachistima 


T. ARUV — kinnikinnick 
1 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 


U. LIBO3 — twinflower 
2 FL2.4 8B Engelmann spruce-Douglas-fir-aspen-twinflower 


V. FEAR2 — Arizona fescue 
1 FD6.4 A _ Douglas-fir-Arizona fescue-snowberry 
1 FD6.4 B_ Douglas fir-Arizona fescue-sparse 


1 FD7.1 C  Douglas-fir-(-ponderosa pine) Arizona fescue 
W. FETH — Thurber fescue 
1 FD7.4 A Douglas-fir-Thurber fescue 


X. CAGE2 — elk sedge 
1 FD6.5 A _ Douglas-fir-serviceberry-elk sedge 
1 FD6.7 A  Douglas-fir-snowberry-pachistima-elk sedge 


Y. Wet forbs* 
1 FR5.8 C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


& 
7. PICO — Lodgepole pine 
A. POTR5 —- aspen 
FD8.1 


1 B  Lodgepole pine-aspen-butfaloberry 

1 FD8.3 A  Lodgepole Reimer whortleberry 

1 FL3.4 C_ Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 

2 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 

2 FD7.0 B_ Aspen-(lodgepole pine-) kinnikinnick 

2 FD7.1 A  Douglas-tir-lodgepole pine-(aspen-) bitterbrush 

3 FL26 A  Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 
3 FL3.4 A  Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


B. PIEN - Engelmann spruce 
1 FD8.2 


-2 A Lodgepole pine-(Engelmann spruce-) silvertop sedge 
1 FL3.4 C_ Lodgepole pine-(Engelmann Spruce-aspen) -elk sedge 
2 FL3.7 C Engelmann spruce-lodgepole pine-(subalpine fir-) 
mountain gooseberry 
3 FL2.4 A Subalpine fir-Engelmann spruce-lodgepole pine-twinflower 
3 FL2.6 A  Subalpine fir-Engelmann ale allneeaees pine-aspen) pachistima 
3 FL3.4 A Subalpine fir-Engeimann spruce-(lodgepole pine-) aspen-elk sedge 
3 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 


C. ABBI2 - subalpine fir 

2 FL3.7_ C Engelmann spruce-lodgepole pine-(subalpine fir-) 
mountain gooseberry 
Subalpine tir-Engelmann spruce-lodgepole pine-twinflower 
Subalpine fir-Engelmann sheet haste pine-aspen) pachistima 
Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 
Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 


D. PSME — Douglas-fir 

1 FD6.7 D  Lodgepole pine-Douglas-fir-pachistima 
2 FD7.0 A 
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Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 
Douglas-fir-lodgenole pine-sparse 

2 FD7.1 A  Douglas-fir-lodgepole pine-(aspen-) bitterbrush 
2 FD7.2 A Douglas-fir-lodgepole pine-buffaloberry 


E. SHCA - pene 
1 FD8.1 A Lodgepole pine-butfaloberry 
1 FD8.1 B  Lodgepole pine-aspen-butfaloberry 
2 FD7.2 A Douglas-fir-lodgepole pine-buffaloberry 


F. PUTR2 — bitterbrush 
2 FD7.1 A Douglas-fir-lodgepole pine-(aspen-) bitterbrush 


G. RIMO2 - mountain gooseberry 
2 FL3.7_ GC Engelmann spruce-lodgepole pine-(subalpine fir-) 
mountain gooseberry 


H. PAMY — pachistima 
1 FD6.7 D_ Lodgepole pine-Douglas-fir-pachistima 
3 FL2.6 A  Subalpine fir-Engelmann spruce- (lodgepole pine-aspen) pachistima 


1. ARUV — kinnikinnick 
2 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 
2 FD7.0 B_ Aspen-(lodgepole pine-) kinnikinnick 


J. VAMYO — Rocky Mountain whortleberry 
1 FD8.3 A  Lodgepole Pine (aspen.) whortleberry 
1 FD8.4 A Lodgepole pine-whortleberry 
3 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 











Very Cold 


Cold 


Mod. Cold 


Scouler 
Slightly Cold 


Geyer'2 
Very Cool 
Cool 


Mod. Cool 


Seasonally Warm 
at ei eb 


Soil Surface: 
Succesional Status: 


Very Dry - - -— Dry --- Slightly Moist ------ Moderately Moist - --- 
Very Early ---Early------ Early Midseral - - ----- Midseral — — - 


Community Type Key 


K. VASC — grouse whortleberry 
1 FD8.3 A Lodgepole pine-(aspen-) whortleberry 
1 FD8.4 A _ Lodgepole pine-whortleberry 
3 FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 


L. VACE — dwarf bilberry 
1 FD8.3 A Lodgepole pine-(aspen-) whortleberry 


M. LIBO3 — twinflower 
3 FL24 A Subalpine fir-Engelmann spruce-lodgepole pine-twinflower 


N. CAFOS - silvertop sedge 
1 FD8.2 A _ Lodgepole pine-(Engelmann spruce-) silvertop sedge 


0. CAGE2 - elk sedge 
1 FL3.4 C  Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 
3 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


8. PIPO — Ponderosa pine 


1 FD2.1 A Ponderosa pine-fescue-muhly 
1 FD2.1_ B_ Ponderosa pine-sparse grass-bare soil 
1 FD2.3 A Ponderosa pine-bitterbrush 
1 FD2.3 B_ Ponderosa pine-big sagebrush 
1 FD2.3. C_ Ponderosa pine-bitterbrush-elk Sedge-aspen 
2 FD7.1 B  Douglas-fir-ponderosa pine-bitterbrush 
2 FD7.1 C  Douglas-fir-(-ponderosa pine) Arizona fescue 
9. PIAR — Bristlecone pine 
1 FD3.1 A Bristlecone pine-wax currant-grass 
1 FD3.3 A Bristlecone pine-Thurber fescue 
10. PIFL2 — Limber pine 
1 FL6.1 A Limber pine-(Douglas-fir-) (common juniper-) (ocean-spray) 
11. JUSC2 — Rocky Mountain juniper 
1 FD1.1 A Juniper-ricegrass-grama-fescue 
1 FD1.1. B  Juniper-bare 


Barrenground 











Very Cold 
Cold 
planeleaf Mod. Cold 
Blue (Drummond)? Slightly Cold 
Serviceberry- 
yellow-Booth Very Cool 
Cool 
Mod. Cool 
Pacific 
Seasonally Warm 
—-— Seasonally Wet ----------- Wet ------ Always Wet 
----- Late Midseral - ----- ~~~ Late Seral —- — —~ Potential 


Footnotes: 1. Sometimes-mushroom-shaped willows; 2. Bluestem willows 
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Community Type Key 


FR5.1 
RI5.0 
RI5.0 


ROR PS 


1 RI5.0 
1 RI5.0 
3 RI5.0 


RI6.0 
RI6.0 
RI6.0 


a 


pPrmene—— 
2 
a 
—) 


1 RI7.0 


1 RI8.0 
RI8.0 


RJ11.0 
RJ11.0 
RI8.0 


RI8.5 
RI8.5 
RI9.5 


RI8.5 
RI8.0 


_ 


co ROMP ee 


RI8.5 
RI8.5 
RI8.5 


© — — 


1 RI9.5 


1 RI9.5 
3 FL40 
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RIPARIAN SHRUBS 


12. SALUL — Pacific willow 
A  Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 
A1 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


& 
13. SALU2 — Yellow willow 


A1 Yellow willow-Pacific os ep ee beaked sedge-reedgrass 
A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
G_Birch-alder-yellow willow-beaked sedge-reedgrass 


14. Blue willow (Drummond willow) 


A Blue willow-(serviceberry willow-) beaked sedge-reedgrass 

B Blue willow-(serviceberry willow-) reedgrass-wet forbs 

D Blue willow-serviceberry willow-dry sedges-horsetail- 
Kentucky bluegrass 


os 
15. Serviceberry willow (mountain willow) 


Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
Serviceberry willow-shrubby cinquefoil-currant-Kentucky bluegrass 
Blue willow-(serviceberry willow-) beaked sedge-reedgrass 

Blue willow-(serviceberry willow-) reedgrass-wet forbs 

Blue willow-serviceberry willow-dry sedges-horsetail- 

Kentucky bluegrass 


onmnrwyY 


16. SABO2 — Booth willow 


F Booth willow-beaked sedge-swamp bluegrass-tufted hairgrass 


& 
17. SAPL2 — Planeleaf willow 


Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 
Bales: willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 

Planeleaf willow-marsh-marigold-cliff sedge 

Planeleaf willow-forbs-rushes 

Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 

Wolf willow-planeleaf willow-water sedge-reedgrass 

Shrubby cinquefoil-planeleat willow-Wolf willow-sedges 

Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 

Wolf willow-bog birch-planeleaf willow-water sedge 

Water sedge-reedgrass-Baltic rush-tufted hairgrass-planeleat 
willow-sedges 


QQ ror wAaOYF OY 


18. SAWO — Wolf willow 


Wolf willow-planeleaf willow-water sedge-reedgrass 
Wolf willow-bog birch-planeleaf willow-water sedge 
Shrubby cinquefoil-planeleat willow-Wolf willow-sedges 


anor 


19. SAGL — Grayleaf willow 


A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 

Grayleaf/barrenground willows-forbs-tufted hairgrass 

Engelmann spruce-subalpine fir-grayleat willow-dwarf bilberry 


ro 


RI9.5 
RI9.5 


p— 


2 RI8.0 
2 RI8.5 


onrrmn—— 
— 
N 
Oo 


1 RI5.0 


1 RI5.0 


1 FR5.4 
3 FRO.4 
4 FR5.4 


horsetail 
4 SA75 


4 FR5.3 


AYrPrwadm 


Oo rPwo 


20. SABR — Barrenground willow 


Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 
Grayleaf/barrenground willows-forbs-tufted hairgrass 


21. BEGL — Bog birch 
Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 


sedges 
Wolf willow-bog birch-planeleaf willow-water sedge 


22. SALIX — Tall willows* 
Willows-alder-dry grasses & forbs 
Willows-Kentucky bluegrass-quackgrass-Baltic rush 
Beaked sedge-willows-wet grasses 
Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 
Aspen-alder-willows-wet forbs 


& 


23. SAGE2 — Geyer willow 
Geyer willow-beaked sedge-reedgrass 


24. BEFO — River birch 


Birch-alder-yellow willow-beaked sedge-reedgrass 


25. SWSE — redosier dogwood 
Dogwood-currant-reedgrass 
Cottonwood-alder-dogwood-reedgrass 
Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 


Maple-snowberry- (Sask. serviceberry-) elk sedge-(dogwood) 


26. DIINS — Bearberry honeysuckle 


Spruce-(cottonwood-) honeysuckle-reedgrass 


as 
27. ALINT — Thinleaf alder 


A. POTR5 — aspen 
: Aspen-alder-willows-wet forbs 


B. POAN3 — narrowleaf cottonwood 


3 FR5.1 


A 


ottonwood-alder-dogwood-reedgrass 
Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 


3 FR5.3  B Blue spruce-(cottonwood-) alder-reedgrass 


C. PIPU — blue spruce 
3 FR5.3 B Blue spruce-(cottonwood-) alder-reedgrass 


D. PSME — Douglas-fir 

4 FR58 c Douglas-fir-subalpine fir-Engelmann Spruce-alder-wet forbs 
E. ABBI2 — subalpine fir 

4 FR5.8 C Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 
F. PIEN — Engelmann spruce 

4° FR5.8 C  Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 
G. SALU2 - yellow willow 

2 FR5.1 K  Aspen-alder-willows-wet forbs 


2 RI5.0 E Willows-alder-dry grasses & forbs 

2 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 

3 RI5.0 Ai Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
3 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


H. SALUL — Pacific willow 
' spen-alder-willows-wet forbs 
2 RI5.0 E Willows-alder-dry grasses & forbs 
3 FR5.1 A Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 
3 RI5.0 A1 Yellow willow-Pacific wilow (alder) beaked sedge-reedgrass 
3 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
willow 


|. SAMO2 — servicebe 
‘ spen-alder-willows-wet forbs 
2 RI5.0 E Willows-alder-dry grasses & forbs 


J. SAGE2 — Geyer willow 
spen-alder-willows-wet forbs 


2 R50 E Willows-alder-dry grasses & forbs 
K. SABE — Bebb willow 
Ai Aspen-alder-willows-wet forbs 
2 RI5.0 E  Willows-alder-dry grasses & forbs 


L. BEFO — river birch 
2 Rb.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


Community Type Key 
M. SWSE — redosier dogwood 
2 FR54 8B Cottonwood-alder-dogwood-reedgrass 
N. CAUT — beaked sedge 
2 R60 G Biche ator volo willow-beaked sedge-reedgrass 


3 RI5.0 Al Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
3 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


0. CACA4 — bluejoint reedgrass 
2 FR54 8B Cottonwood-alder-dogwood-reedgrass 


2 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 

3 FR5.3 B_ Blue spruce-(cottonwood-) alder-reedgrass 

3 RI5.0 A1 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
3 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


P. CAFO3 - silvertop sedge 

3 FR5.1 A Cotionwood-Pacitic willow-alder-silvertop sedge-swamp bluegrass 
Q. POPA2 — swamp bluegrass 

3 FR5.T A Cotfonwosd-Pacific willow-alder-silvertop sedge-swamp bluegrass 
R. BH grasses 


S. Wet forbs* 
2 FR5.1 K 
AV [aes be 1G 


T. Dry forbs* 
2 R00 €E 


Willows-alder-dry grasses & forbs 


Aspen-alder-willows-wet forbs 
Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


Willows-alder-dry grasses & forbs 


28. CRRI — River hawthorn 


Hawthom-chokecherry-exotic grasses 





AOE An ee 





TALL SHRUBS 
& 1 SA74 A inna pebitiellng sedge-muttongrass-big sagebrush- 
i itterbrush-snowberry 
29. AMAL2 ~ Saskatoon serviceberry 1 SA7.5 A Saskatoon serviceberry-(chokecherry-) Thurber fescue- 
sagebrush-snowberry , 
A. PSME - Douglas-fir 1 SA7.5 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 
2 FD6.5 A  Douglas-fir-serviceberry-elk sedge 2 SA64 C ey glasses-sparse Saskatoon serviceberry-sparse 
spike-fescue 
B. POTRS5 - aspen 2 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
2 FD6.5 D _ Aspen-servicebery-rose-pachistima spike-fescue-dry grasses 
2 FM1.0 A Aspen-serviceberry-snowbery 4 SA64 B a Seek ain eo a (Sask. 
3 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern Serviceberry-elk Sedge 
P my-( ry) M-( ) 5 SA7.5 C  Snowbery-sagebrush- Thurber fescue-elk sedge-sparse Sask. 


C. SWSE - redosier dogwood 
2 SA7.5 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge- (dogwood) 


D. ACGL — Rocky Mountain maple 
2 SA7.5 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 


E. CEMO2 - mountain-mahogany 
1 SA6.4 A Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


F. QUGA — Gambel oak 
2 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 
2 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 


G. PAVI11 -chokecherry 
1 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 
1 SA75 A _ Saskatoon serviceberry-(chokecherry-) Thurber fescue- 
sagebrush-snowberry 
3 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern) 


H. PUTR2 — bitterbrush 
1 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
4 SA64 B Big Sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 


|. ARTR2 — big sagebrush 


serviceberry 


J. SYRO — mountain snowberry 
1 SA64 A 


Saskatoon serviceberry-snowberry-sedges- spike-fescue- 
si Seber 


1 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

1 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 

1 SA75 A Saskatoon serviceberry-(chokecherry-) Thurber fescue- 
Sagebrush-snowberry 

2 FM1.0 A _ Aspen-serviceberry-snowberry 

2 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 

2 SA75 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge- (dogwood 

3 FM1.0 C Aspen-chokechery- serviceberry-) snowberry-(bracken fern 

5 SA7.5 C  Snowbery-sagebrush- Thurber fescue-elk sedge-sparse Sask. 


serviceberry 


K. ROWO — Woods rose 
2 FD6.5 D _ Aspen-serviceberry-rose-pachistima 


L. PAMY — pachistima 
2 FD6.5 D  Aspen-serviceberry-rose-pachistima 


M. CAREX — mat sedges* 
1 SA6.4 A Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


N. LEKI2 — spike-fescue 
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Community Type Key 


df 


. CAGE2 - ee 


1 SA6.4 A Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 

2 SA6.4 C_ Big sagebrush-dry grasses-sparse Saskatoon serviceberry-sparse 
spike-fescue 

2 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

4 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 

. FETH — Thurber fescue 


1 SA75 A Saskatoon serviceberry-(chokecherry-) Thurber fescue- 
sagebrush-snowberry 

1 SA75 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 

5 SA7.5 C  Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 

servicebery 


1 SA7.4 Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 


bitterbrush-snowberry 


1 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 

1 SA7.5 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 

2 FD6.5 A  Douglas-fir-serviceberry-elk sedge 

2 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

2 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 

2 SA7.5 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 

5 SA7.5 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
servicebery 

. STIPA — needlegrasses 


4 SA6.4 8B Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 


serviceberry-elk sedge) 


. POFE — muttongrass 


1 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 


. Dry grasses* 


2 SA64 C 
2 SA64 D 


Big sagebrush-dry grasses-sparse Saskatoon Serviceberry-sparse 
spike-fescue 

Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 


. PTAQ — bracken fem 


3 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern) 


& 


30. AMUT — Utah serviceberry 
. CEMO2 - mountain-mahogany 
1 SA3.0 H_ Utah serviceberry-mountain-mahogany-chokecherry- 
littleseed ricegrass 


1 SA4.0 C_ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 
2 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
big sagebrush-rabbitbrush-dry grasses) 
4 SA3.0 J _ Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 
4 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah servicebery- 
: dry grasses 
. PAVI11 - chokecherry 


1 SA30 E 
1 SA3.0 H 


1 SA40 A 


Utah serviceberry-chokecherry-forbs 

Utah serviceberry-mountain-mahogany-chokecherry- 
littleseed ricegrass 

Utah serviceberry-snowberry-green needlegrass- 
dryland sedge-(chokecherry-sagebrush) 


. QUGA — Gambel oak 


4 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah servicebery- 
dry grasses 


. PUTR2 — bitterbrush 


1 SA3.0 A _ Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 

dry grasses 

2 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 


4 SA3.0 J __ Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 
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E. ARTR2 — big sagebrush 
1 SA3.0 A 


Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 


1 SA4.0 A Utah serviceberry-snowberry-green needlegrass-dryland sedge- 
(chokecherry-sagebrush) 
2 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 
2 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
big sagebrush-rabbitbrush-dry grasses) 
2 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 


dry grasses 


. CHRYS — rabbitbrush* 


2 SA3.0C Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

2 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


. SYRO — mountain snowberry 
1 SA3.0 A 


Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 


1 SA3.0 B_ Utah serviceberry-snowberry-sun sedge-dry grasses 

1 SA4.0 A_ Utah serviceberry-snowbery-green needlegrass-dryland sedge- 
(chokecherry-sagebrush) 

1 SA4.0 C_ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 

2 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

2 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 

2 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

4 SA3.0 J Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 

4 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 


dry grasses 


. STVI4 — green needlegrass 


1 SA4.0 A _ Utah serviceberry-snowberry-green needlegrass- 
dryland sedge-(chokecherry-sagebrush) 
1 SA4.0 C_ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 
2 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 


|. CAREX — mat sedges* 


1 SA3.0 A _ Utah serviceberry-big sagebrush-bitterbrush-snowberry-Ssedges- 


dry grasses 


1 SA4.0 C_ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 

2 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

2 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 


(big sagebrush-rabbitbrush-dry grasses) 


. CAGE — dryland sedge 


1 SA4.0 A _ Utah serviceberry-snowberry-green needlegrass- 


dryland sedge-(chokechery-sagebrush) 


. CAPEH — sun sedge 


1 SA3.0 B Utah serviceberry-snowberry-sun sedge-dry grasses 


. ORMI2 - littleseed ricegrass 


1 SA3.0 H_ Utah serviceberry-mountain-mahogany-chokecherry- 
littleseed ricegrass 


. Dry grasses* 

1 SA3.0 A _ Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

1 SA3.0 B_ Utah serviceberry-snowberry-sun sedge-dry grasses 

2 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

2 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

big sagebrush-rabbitbrush-dry ‘ogre 

2 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

4 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

N. Dry forbs* 
1 SA3.0 E Utah serviceberry-chokechery-forbs 


& 
31. ACGL — Rocky Mountain maple 


Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 
Douglas-fir-maple-snowberry 


no 
1H 
=} 
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32. JAAM — Waxflower 


3 FD6.2 B Douglas fir-snowberry-waxtlower 


we 
33. CEMO2 — Mountain-mahogany 


A. AMUT - Utah serviceberry 
1 SA3.0 


Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


2 SA3.0 H_ Utah serviceberry-mountain-mahogany-chokecherry- 
littleseed ricegrass 
2 SA40 C Utah serviceberry-mountain-mahogany-snowberry-sedges- 
pre needlegrass 
3 SA3.0 J itterbrush-snowberry-mountain-mahogany-Utah serviceberry 
3 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 


dry grasses 


. AMAL2 - Saskatoon serviceberry 


4 SA6.4 A Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


. QUGA — Gambel oak 


3 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah servicebery- 


dry grasses 
. PAVI11 - chokecherry 
2 SA3.0 H_ Utah serviceberry-mountain-mahogany-chokecherry- 


littleseed ricegrass 


. PUTR2 — bitterbrush 


3 SA3i0) J Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 


. SYRO — mountain snowberry 
1 


SA3.0 G  Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

(big sagebrush-rabbitbrush-dry grasses) 

Utah serviceberry-mountain-mahogany-snowberry-sedges- 

green needlegrass 

Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


2 SA4.0 
3 SA3.0 K 
4 SA64 A 


i?) 


. ARTR2 — big sagebrush 


1 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 


(big sagebrush-rabbitbrush-dry grasses) 


. CHRYS — rabbitbrush* 


1 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


|. ORMI2 — littleseed ricegrass 


2 


SA3.0 H_ Utah serviceberry-mountain-mahogany-chokecherry- 
littleseed ricegrass 
. STVI4 - green needlegrass 


2 SA4.0 C Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 


‘ rays — spike-fescue 


SA6.4 A_ Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


. Dry grasses* 


1 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

big sagebrush-rabbitbrush-dry grasses) 
3 SA3.0 K Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 


M. Dry sedge 
1 SA3.0 


2 
4 


on oo RO RMP PS PO 


SA4.0 
SA6.4 


SA3.0 
SA6.4 
SA7.4 


FM1.0 
FR5.1 
SA3.0 
SA7.4 
SA75 


SA3.0 
SA4.0 


FD6.5 


S* 
G 


= Der mmMa a 
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Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 

Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 

Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


a 
34. QUGA — Gambel oak 


Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 


7 
35. PAVI11 — Chokecherry 


Aspen-chokecherry-(serviceberry-) snowberry- (bracken fern) 
Hawthom-chokecherry-exotic grasses 

Utah serviceberry-chokecherry-forbs 

Saskatoon serviceberry-chokecherry-snowberry-elk sedge 
Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 

Utah serviceberry-mountain-mahogany-chokecherry- 

littleseed ricegrass 

Utah serviceberry-snowberry-green needlegrass- 

dryland sedge- (chokecherry-sagebrush) 


B 
36, Tall Shrubs* 


Douglas-fir-aspen-tall shrubs 
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Community Type Key 


FL3.7 
FL3.7 
FL3.7 


fo 


3 FL25 


4 FL38 


FD3.1 
FD6.1 
FD6.1 


POR PS 


FR5.4 
RI7.0 


core 


FD8.1 
FD7.2 
FD8.1 


won 


4 FL6.1 


oOprw 


woo or,Yr 


orY> 


MEDIUM SHRUBS 


& 


37. RIMO2 — Mountain gooseberry 
Mountain gooseberry-forbs : 

Engelmann spruce-(subalpine fir-) mountain gooseberry 
Engelmann spruce-lodgepole pine- (subalpine fir-) 
mountain gooseberry 


38. SACO — Blue elderberry 
Aspen-pachistima-elderberry 


39. RICO2 — Colorado gooseberry 
Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 


40. RICE — Wax currant 


Bristlecone pine-wax Currant-grass 
Douglas-fir-wax currant-medium shrubs 
Douglas-fir-wax Currant-sparse 


Be 
41. RIBES — Currants (gooseberries)* 


Dogwood-currant-reedgrass _ } 
Serviceberry willow-shrubby cinquefoil-currant-Kentucky bluegrass 


42. SHCA — Buffaloberry 
Lodgepole pine-buffaloberry 


Douglas-fir-lodgepole pine-buffaloberry 
Lodgepole pine-aspen-buffaloberry 


& 
43. HODU — Ocean spray 
Limber pine-(Douglas-fir-) (common juniper-) (ocean-spray) 


& 
44, PUTR2 — Bitterbrush 


A. POTR5 — aspen 
2 FD2.3  C Ponderosa pine-bitterbrush-elk sedge-aspen 


4 FD7.1 


B. PSME — Douglas-fir 
3 


FD7.1 
4 FD7.1 


A 


B 
A 


Douglas-fir-lodgepole pine-(aspen-) bitterbrush 


Douglas-fir-ponderosa pine-bitterbrush 
Douglas-fir-lodgepole pine-(aspen-) bitterbrush 


C. PIPO — ponderosa pine 


2 FD2.3 


A 


Ponderosa pine-bitterbrush 


2 FD2.3  C Ponderosa pine-bitterbrush-elk sedge-aspen 


3 FD7.1 


B 


Douglas-fir-ponderosa pine-bitterbrush 


D. PICO — lodgepole pine 
A Douglas-fir-lodgepole pine-(aspen-) bitterbrush 


4 FD7.1 


E. AMAL2 — Saskatoon serviceberry 
2 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 


serviceberry-elk sedge) 


5 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
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bitterbrush-snowberry 


F. AMUT — Utah serviceberry 
1 SA3.0 J Bitterbrush-snowberry-mountain-mahogany-Utah servicebery 


3 SA3.0 


A 


Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 


7 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 


G. CEMO2 — mountain-mahogany 


1 SA3.0 J  Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 
H. SYRO — mountain snowberry 

1 SA3.0 J  Bitterbrush-snowberry-mountain-mahogany-Utah servicebery 

2 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

2 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

2 SA7.4 D_ Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 

3 SA3.0 A _ Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

5 SA74 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

7 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

|. ARTR2 — big sagebrush 

1 SS2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

1 SS5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 

1 SS5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 

1 SS5.0 F_ Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 

1 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
Sparse Arizona fescue 

2 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

2 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 

2 SA7.4 B_ Big Sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

2 SA7.4 D_ Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 

3 SA3.0 A Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

3 SS2.0 C Big sagebrush-bluegrasses-sparse bitterbrush 

4 §S2.0 B_ Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 

4 $S5.0 A Big sagebrush-Arizona fescue-(Parry oatgrass-) -Sparse bitterbrush 

4 §S5.0 E  Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
sparse big sagebrush 

5 SA7.4 A _ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

7 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 


J. GUSA2 — snakeweed 


4 $S5.0 


C 


Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 


K. CHRYS9 — rabbitbrush* 


7 SA3.0 


C 


Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 


L. DAPA2 — Parry oatgrass 
1=SS50aB 


1 S$5.0 


4 $S5.0 
4 $85.0 


4 SS5.0 


aQyr 


m 


Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 
Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 

Big sagebrush-Arizona fescue- (Parry oatgrass-) -Sparse bitterbrush 
Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 

Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 

sparse big sagebrush 


M. LEKI2 — spike-fescue 
1 SS5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 


(spike-fescue) 


2 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 


serviceberry-elk sedge) 


N. FEAR2 — Arizona fescue 
1 SS5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 

1 $85.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
spike-fescue) 

1 SS5.0 F _ Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 

1 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 

4 SS5.0 A Big sagebrush-Arizona fescue-(Parry Oatgrass-) -sparse bitterbrush 


. MUMO - mountain muhly 
1 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 


Sparse Arizona fescue 
. CAGE2 - elk sedge 
2 FD2.3 C Ponderosa pine-bitterbrush-elk sedge-aspen 
2 SA6.4 Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 


B 
serviceberry-elk sedge) 

2 SA7.4 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

2 SA74 D Snowberry-bitterbrush-muttongrass-needlegrass- (sparse elk 
sedge-sagebrush) 

5 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 

bitterbrush-snowberry 


. STIPA — needlegrasses* 
1 $S2.0 


0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

1 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
Sparse Arizona fescue 

2 SA64 B Big Sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 

2 SA74 D Snowberry-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 

4 $820 B Big Sagebrush-needlegrasses-muttongrass-sparse bitterbrush 

4 SS5.0 E Sedges-Parry Oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big Sagebrush 

. Sagebrush sedges* 

1 $S2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

3 SA3.0 A Utah servicebery-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SS5.0 C Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 

4 SS5.0 E Sedges-Parry Oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big sagebrush 

7 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

. Dry sedges* 


1 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
Sparse Arizona fescue 


. POFE — muttongrass 


1 $S2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

2 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

2 SA74 D Snowberry-bitterbrush-muttongrass-needlegrass- (sparse elk 
sedge-sagebrush) 

4 S$S20 B Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 

5 SA7.4 A_ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 


bitterbrush-snowberry 


. POA- Ne aa 


3 SS2.0 Big sagebrush-bluegrasses-sparse bitterbrush 
. Dry grasses* 

1 $S5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 

1 SS5.0 F  Bitterbrush-big sagebrush-sparse grasses-Sparse Arizona fescue 

2 SA3.0 D Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

3 SA3.0 A Utah serviceberry-big Sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SS5.0 C Snakeweed-sedges-grasses-sparse Parry Oatgrass-sparse 
bitterbrush 

7 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 


ge 
45. ARTRV — Mountain big sagebrush 


. ARAR8 - low sagebrush 
1 SU3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


Community Type Key 


B. DAPA2 - Parry oatgrass 
Vit C 


1 SU1. rae nh Sagebrush-sedges- (Parry Oatgrass-) (Sparse Thurber 
escue 

1 SU3.1 £ Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


2 SU1.5 B (Pary Oatgrass-) Mtn. big sagebrush-Thurber fescue-sedges- 
Sparse Arizona fescue 
2 SU1.7_ B_ Parry oatgrass-Min. big sagebrush-Idaho fescue- Thurber fescue 


. FEID — Idaho fescue 


1 SU1.7 A Mtn. big Sagebrush-(sparse) Thurber fescue-sparse Idaho fescue 
1 SU2.0 B Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 

1 SU2.0 C Mtn. big sagebrush-sparse Idaho fescue-sparse grasses 

2 SU1.7 B_ Party oatgrass-Mtn. big sagebrush-Idaho fescue- Thurber fescue 
2 SU2.0 A _ Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 


. FEAR2 — Arizona fescue 


1)SU7.5: A ig big sagebrush- Thurber fescue-(sparse Arizona fescue-) 
uegrass 
2 SU1.5 B (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 


. FETH — Thurber fescue 


1 SUI5.A Hi big sagebrush- Thurber fescue-(sparse Arizona fescue-) 
uegrass 

1 SU15 C ak big sagebrush-sedges- (Parry oatgrass-) (sparse Thurber 

escue 

1 SU1.7 A Mtn. %; Sagebrush-(sparse) Thurber fescue-sparse Idaho fescue 

1 SU3.1 E Mountain big sagebrush-low Sagebrush-Parry oatgrass-grasses- 
Thurber fescue 

2 SU1.5 B_ (Parry oatgrass-) Mtn. big sagebrush-Thurber fescue-sedges- 

Sparse Arizona fescue 

2 SU1.7 B_ Parry oatgrass-Min. big sagebrush-ldaho fescue-Thurber fescue 


. MUFI- slimstem muhly 


1 SU2.0 B_ Mtn. big sagebrush-idaho fescue-Slimstem muhly-sedges 
2 SU2.0 A Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 


. CAREX — sagebrush sedges* 


Woh Ge bie a Sagebrush-sedges- (Parry oatgrass-) (sparse Thurber 
escue 

1 SU2.0 B_ Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 

2 SU1.5 B_ (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
Sparse Arizona fescue 

2 SU2.0 A_ Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 


. Dry grasses* 


1 SU2.0 C Mtn. big sagebrush-sparse Idaho fescue-sparse grasses 
1 SU3.1_ E Mountain big sagebrush-low Sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


|. POPR - Kentucky bluegrass 


1 SU1.5 A Mtn. big Sagebrush- Thurber tescue-(sparse Arizona tescue-) 
bluegrass 


. POA — bluegrass* 


1 SU1.5 A Mtn. big sagebrush- Thurber fescue-(sparse Arizona fescue-) 
bluegrass 


w# 
46. ARCA13 ~ Silver sagebrush 


. DAPA2 - Parry oatgrass 


1 SU4.1 A Silver sagebrush- Thurber fescue-(Parry Oatgrass-) 
sparse Idaho fescue) 
2 SU4.1 B_ Thurber fescue-silver Sagebrush-(Idaho fescue-) (oatgrass) 


. FEID — Idaho fescue 


1 SU4.1 A Silver sagebrush- Thurber fescue-(Parry oatgrass-) 
(sparse Idaho fescue) 

1 SU4.1 C_ Silver sagebrush-Idaho fescue-sparse Thurber fescue 

2 SU4.1_ B_ Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 


. FETH — Thurber fescue 


1 $U4.1 A Silver sagebrush- Thurber fescue-(Parry oatgrass-) 
(sparse Idaho fescue) 

1 SU4.1 C Silver sagebrush-Idaho fescue-sparse Thurber fescue 

2 S$U4.1 B_ Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 
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Community Type Key 


& 
47. ARTRW8 — Wyoming big sagebrush 


A. TECA2 — horsebrush ‘upd. 
3 SB1.0 D_ Dwarfrabbitbrush-horsebrush-Wyoming big sagebrush-exotic 
grasses 


B. CHDE2 — dwarf rabbitbrush hg 
3 SB1.0 D_ Dwarf rabbitbrush-horsebrush-Wyoming big sagebrush-exotic 
grasses 


C. Short dry shrubs* ce 
1 SB1.0 A Wyoming big sagebrush-needle-and-thread-Indian ricegrass- 
(short shrubs) 


D. CHRYS — rabbitbrush* 
1 $B1.0 B Wyoming big sagebrush-sparse grasses-sparse rabbitbrush 
4 §B1.0 C_ Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


E. STHY6 — Indian ricegrass 
1 SB1.0 A Wyoming big sagebrush-needle-and-thread-Indian ricegrass- 
short shrubs) 
4 $B1.0 C_ Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


F. STCO4 — needle-and-thread ss 
1 SB1.0 A Wyoming big sagebrush-needle-and-thread-Indian ricegrass- 
(short shrubs) 


grasses* 


G. Dry gr 
SB1.0 B Wyoming big sagebrush-sparse grasses-sparse rabbitbrush 


1 


H. POFE — muttongrass 
4 §B1.0 C_ Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


|. Exotic grasses* ' ’ 
3 SB1.0 D_ Dwarf rabbitbrush-horsebrush-Wyoming big sagebrush-exotic 
grasses 


& 


48. ARTR2 — Big sagebrush 
If any of the following species are present, the climax plant 
ity is not dominated by sagebrush: 
Common Name 
Saskatoon serviceberry 
Utah serviceberry 
dryland sedge 
elk sedge 
pityophila sedge 
mountain-mahogany 
quackgrass 
Thurber fescue’ 
mannagrass* 


1. Thurber fescue may occur at climax with mountain big sagebrush 





Common Name 
Baltic rush 
chokecherry 
Ponderosa pine 
Kentucky bluegrass 
Douglas-fir 

Gambel oak 

green needlegrass 
mountain snowbery 


JUAT 
PAVI11 
PIPO 
POPR 
PSME 
QUGA 
STVI4 
SYRO 


A. PIPO — ponderosa pine 
2 FD2.3 B_ Ponderosa pine-big sagebrush 


B. CEMO2 — mountain-mahogany 
5 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


C. AMUT — Utah serviceberry 
1 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 


1 SA40 B Ae sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
ry grasses 
2 SA3.0 A Utah servicebery-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 
5 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 
6 SA40 A _ Utah serviceberry-snowbeny-green needlegrass- 


dryland sedge-(chokecherry-sagebrush) 
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D. AMAL2 - Saskatoon serviceberry 
1 SA6.4 B 


™m 


ua 


: ee — Gambel oak 


. PUTR2 — bitterbrush 
C 


Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
servicebemy-elk sedge) 


1 SA6.4 C_ Big sagebrush-dry grasses-sparse Saskatoon serviceberry- 
Sparse spike-fescue 

2 SA7.5 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 

2 SA75 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry 

3 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

4 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

4 SA75 A Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 


SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 


spike-fescue-dry grasses 


PAVI11 — chokecherry 

4 SA75 A Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 

6 SA4.0 A _ Utah serviceberry-snowbery-green needlegrass- 
dryland sedge-(chokechery-sagebrush) 


1 SA3.0 Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 


1 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

1 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 

1 SA7.4 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

1 $S2.0 B_ Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 

1 $S2.0 C_ Big sagebrush-bluegrasses-sparse bitterbrush 

1 $S5.0 A Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 

2 SA3.0 A Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

2 SS2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

2 SS5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 

2 $85.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 

2 $S5.0 F _ Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 

2 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 

4 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

5 $S5.0 E  Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big sagebrush 

6 SA7.4 D_ Snowberry-bitterbrush-muttongrass-needlegrass- 


(sparse elk sedge-sagebrush) 


SYRO — mountain snowberry 
1 FR5.1 


1. G_ Big sagebrush-rabbitbrush-snowberry-dry grasses 

1 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

1 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

1 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 

1 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

1 SA7.4 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

2 SA3.0 A Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

2 SA7.5 C  Snowbery-sagebrush- Thurber fescue-elk sedge- 
sparse Sask. serviceberry 

4 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

5 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 

6 SA4.0 A _ Utah serviceberry-snowbery-green needlegrass- 
dryland sedge-(chokecherry-sagebrush) 

6 SA7.4 D  Snowbery-bitterbrush-muttongrass-needlegrass- 


(sparse elk sedge-sagebrush) 


. CHRYS — rabbitbrush* 


1 FR5.1 G _ Big sagebrush-rabbitbrush-snowberry-dry grasses 

1 RI5.0 H Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 

1 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

3 SS1.0 B  Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 

5 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 


(big sagebrush-rabbitbrush-dry grasses) 


J. DAPA2 — Parry oatgrass 
1 SS4.0 


0 A Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
1 SS5.0 A Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 
2 $S5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry Oatgrass) 
2 SS5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
spike-fescue) 
3 $S4.0 B= Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
5 SS5.0 E  Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 


sparse big sagebrush 
K. FEAR2 5 Arizona fescue 
1 


SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 
1 SS4.0 A _ Big sagebrush-Pamy oatgrass-(muhly-) Arizona fescue-sedges 
1 SS4.0 D_ Big sagebrush-grasses-Arizona fescue 
1 $84.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
1 SS4.0 F Big sagebrush-grasses-Arizona fescue-muhly 
1 SS4.0 G_ Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
1 SS5.0 A _ Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 
2 SS5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 
2 SS5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
spike-fescue) 
2 SS5.0 F_ Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 
2 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
3 SS4.0 B_ Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
3 SS4.0 C Sedges-grasses-Arizona fescue-big sagebrush 
L. MUHLE — muhly* 
1 SS4.0 A _ Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
1 SS4.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
1 SS4.0 F Big sagebrush-grasses-Arizona fescue-muhly 
1 $S4.0 G _ Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
2 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
3 SS4.0 B_ Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 


M. STVI4 — green needlegrass 
1 SA40 8B Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 
6 SA4.0 A _ Utah serviceberry-snowbery-green needlegrass- 
dryland sedge-(chokecherry-sagebrush) 


N. LEKI2 — spike-fescue 
1 SA6.4 8B Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 

Serviceberry-elk sedge) 
Big sagebrush-dry grasses-sparse Saskatoon serviceberry- 
Sparse spike-fescue 
Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 

spike-fescue 

ambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 


0. FETH — Thurber fescue 
1 RI7.0 E Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 
2 SA7.5 B_ Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 
2 SA7.5 C  Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
serviceberry 


P. CAGE — dryland sedge 
6 SA4.0 A Utah serviceberry-snowberry-green needlegrass- 
dryland sedge-(chokecherry-sagebrush) 
Q. CAGE2 — elk sedge 
1 SA6.4 8B Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 


1 SA6.4 C 
2 $85.0 D 
3 SA64 D 


1 SA7.4 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

2 SA7.5 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 

2 SA7.5 C  Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
serviceberry 

3 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

4 SA74 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

6 SA7.4 D_ Snowbeny-bitterbrush-muttongrass-needlegrass- 


(sparse elk sedge-sagebrush) 


Community Type Key 


R. CAREX — sagebrush sedges* 

SA3.0 C Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 
Big sagebrush-Pamy oatgrass-(muhly-) Arizona fescue-Sedges 
Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses © 
Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
Bitterbrush-big sagebrush-sedges-mountain muhly-neediegrass- 
sparse Arizona fescue 
Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 
Sedges-grasses-Arizona fescue-big sagebrush 
Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 
Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big sagebrush 
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S. STPI2 — pine woods needlegrass 

$S1.0 A Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 
Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
Sparse Arizona fescue 
Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
sparse big sagebrush 
Snowberry-bitterbrush-muttongrass-needlegrass- 
(sparse elk sedge-sagebrush) 


T. STCO4 — needle-and-thread 
1 $51.0 A Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 


2 $82.0 A 
2 $S5.0 G 


5 $85.0 E 
6 SA74 D 


2 $82.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

2 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 

3 SS1.0 B  Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 

5 $S5.0 E Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
sparse big Sagebrush 

6 SA7.4 D_ Snowbemy-bitterbrush-muttongrass-needlegrass- 


(sparse elk Sedge-sagebrush) 


U. STIPA — needlegrasses* 
1 SA6.4 8B Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk Sedge) 


1 $S2.0 B Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 

2 SS2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

2 $S5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 

5 SS5.0 E Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
sparse big sagebrush 

6 SA7.4 D _ Snowbery-bitterbrush-muttongrass-needlegrass- 


(sparse elk Sedge-Sagebrush) 


V. POFE — muttongrass 
1 SA74 


B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
1 $81.0 A Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 
1 SS2.0 B_ Big sagebrush-needliegrasses-muttongrass-sparse bitterbrush 
2 SS2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
4 SA74 A _ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
6 SA7.4 D  Snowbeny-bitterbrush-muttongrass-needlegrass- 


(sparse elk Sedge-Sagebrush) 
W. GLYCE — mannagrass* 
1 Ri7.0 E Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


X. POA — bluegrasses* 
1 $S2.0 C Big sagebrush-bluegrasses-sparse bitterbrush 
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Y. Dry grasses* 

1 FR5.1. G_ Big sagebrush-rabbitbrush-snowberry-dry grasses 

1 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

1 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

1 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 

1 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

1 SA6.4 C_ Big sagebrush-dry grasses-sparse Saskatoon serviceberry- 
Sparse spike-fescue 

1 $S4.0 D_ Big sagebrush-grasses-Arizona fescue 

1 $S4.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 

1 $S4.0 F Big sagebrush-grasses-Arizona fescue-muhly 

1 SS4.0 G_ Big sagebrush-(Arizona fescue-) mountain muhly-grasses 

2 SA3.0 A Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

2 $S5.0 8B Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 

2 SS5.0 F  Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 

3 SA6.4 D_ Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

3 SS4.0 C  Sedges-grasses-Arizona fescue-big sagebrush 

5 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 


(big sagebrush-rabbitbrush-dry grasses) 


Z. JUAT — Baltic rush 
1 RI5.0 H  Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 
1 RI7.0 Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


AA. POPR — Kentucky bluegrass 
1 RI5.0 H  Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 
1 RI7.0 E Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


AB. ELRE3 — quackgrass 
1 RI5.0 H Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 
1 RI7.0 E Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


& 


49. PEFL15 — Shrubby cinquefoil 
A. SAPL2 — planeleaf willow 


1 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 

1 R185 B  Shrubby cinquefoil-planeleat willow-Wolf willow-sedges 

3 RI8.0 OD Mole willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 

3 RI9.5 A Grayleat willow-planeleaf willow-shrubby cinquefoil-water sedge- 


tufted hairgrass-bluegrass 


B. SAWO - Wolf willow 
1 RI8.5 8B  Shrubby cinquefoil-planeleat willow-Wolf willow-sedges 


C. SAMO2 - serviceberry willow 
2 RI7.0 8B Serviceberry willow-shrubby cinquefoil-currant-Kentucky bluegrass 


D. BEGL — bog birch 
3 RI8.0 OD Bea | willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 


E. SAGL — grayleaf willow 
3 RI9.5 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 


F. RIBES — currants (gooseberries) 
2 Ri7.0 B_ Serviceberry willow-shrubby cinquefoil-currant-Kentucky bluegrass 


G. SABR — barrenground willow 
2 RI9.5 8B  Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 


H. Dry shrubs* 
2 FR5.1 E  Rush-cinquefoil-exotic grasses-dry shrubs 
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|. CAAQ — water sedge 
1 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 


2 RI9.5 8B _ Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 

3 RI8.0 OD eral willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 

3 RI9.5 <A Grayleaf willow-planeleaf willow-shrubby cinquetoil-water sedge- 


tufted hairgrass-bluegrass 


J. CACA4 — bluejoint reedgrass 
1 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 
2 RI9.5 8B _ Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 
3 R180 D eri willow-bog birch-cinquetoil-reedgrass-water sedge- 
sedges 


K. Wet sedges* 
1 RI8.0 8B Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 


reedgrass-tufted hairgrass 


1 RI8.5 B  Shrubby cinquefoil-planeleaf willow-Wolf willow-sedges 

2 RI9.5 8B Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 

3 RI8.0 OD age: willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 

3 RI9.5 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 


tufted hairgrass-bluegrass 


L. DECE — tufted hairgrass 
1 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 
3 RI9.5 A Grayleat willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 


M. FEID — Idaho fescue 
1 RI7.6 A Shrubby cinquefoil-fescue 
3 RI7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-idaho fescue 


N. FETH — Thurber fescue 
1 RI7.6 A _ Shrubby cinquefoil-fescue 


0. AGROS — bentgrass* 
1 RI6.0 C  Shrubby cinquefoil-Kentucky bluegrass-bentgrass-dry sedge 


P. CAREX — dry sedges* 
1 RI6.0 C  Shrubby cinquefoil-Kentucky bluegrass-bentgrass-dry sedge 
3 Rl5.0 C_ Baltic rush-sedges-dry grasses-(cinquetoil) 


Q. POFE — muttongrass 
1 RI7.6 B  Shrubby cinquefoil-muttongrass-quackgrass 


3 RI7.6 C Muttongrass-dandelion-forbs-shrubby cinquefoil-ldaho fescue 
R. JUAT - Baltic rush 

2 FR5.1 E Rush-cinquefoil-exotic grasses-dry shrubs 

3 Rl5.0 C_ Baltic rush-sedges-dry grasses-(cinquefoil) 
S. ELRE3 — quackgrass 

1 RI7.6 B  Shrubby cinquefoil-muttongrass-quackgrass 


T. POPR — Kentucky bluegrass 
1 RI6.0 C  Shrubby cinquefoil-Kentucky bluegrass-bentgrass-dry sedge 
2 Rl5.0 D1 Dry grasses-dry forbs-Kentucky sored elon 
2 RI5.0 D2 Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil 


2 Ri7.0 B_ Serviceberry willow-shrubby cinquefoil-currant-Kentucky bluegrass 
3 RI9.5 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 
U. Dry grasses* 
2 Rl5.0 D1 Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil 
2 Rl5.0 D2 Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil 


Baltic rush-sedges-dry grasses-(cinquefoil) 


V. Exotic grasses* 
2 FR5.1 E  Rush-cinquefoil-exotic grasses-dry shrubs 


W. PSLE — marsh-marigold 
1 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tutted hairgrass 


X. TAOF — dandelion 
3 RI7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


Y. Dry forbs* 
2 Rl5.0 D1 Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil) 
: ay D2 Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil) 


7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


50. SYRO — Mountain snowberry 


A. POTR5 — aspen 
3 FM1.0 A Aspen-serviceberry-snowberry 
4 FM1.0 C_ Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern) 
4 FM1.5 D_ Aspen-Kentucky bluegrass-dandelion-snowberry 
B. PSME — Douglas-fir 
2 FD6.2 A  Douglas-fir-snowberry 
3. 2 FD6.2 B Douglas fir-snowberry-waxflower 
2 FD6.5 B  Douglas-fir-snowberry 
2 FD6.7 A Douglas-fir-snowberry-pachistima-elk sedge 
3 FD6.4 A _ Douglas-fir-Arizona fescue-snowberry 
3 FD6.5 E Douglas-fir-maple-snowberry 


C. AMAL2 - Saskatoon serviceberry 
1 SA7.5 C  Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
serviceberry 


2 SA6.4 A Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 

2 SA75 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 

3 FM1.0 A Aspen-serviceberry-snowberry 

3 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 

3 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 

4 FM1.0 C_ Aspen-chokecherry-(serviceberry-) snowberry-(bracken ol 

5 SA7.5 A Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 

6 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 


bitterbrush-snowberry 
D. AMUT — Utah serviceberry 


2 SA3.0 B_ Utah serviceberry-snowbery-sun sedge-dry grasses 

2 SA3.0 J Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 

2 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

2 SA4.0 A Utah serviceberry-snowbery-green needlegrass-dryland sedge- 
(chokecherry-Sagebrush) 

3 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

big sagebrush-rabbitbrush-dry grasses) 

3 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

3 SA4.0 C _ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 

4 SA3.0 A Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 


E. ACGL— Rocky Mountain maple 
2 SA7.5 D_ Maple-snowbery-(Sask. serviceberry-) elk sedge-(dogwood) 
3 FD6.5 E  Douglas-fir-maple-snowberry 


F. JAAM — American waxflower 
2 FD6.2 8B _ Douglas fir-snowberry-waxflower 


G. SWSE — redosier dogwood 
2 SA7.5 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 


H. CEMO2 — mountain-mahogany 


2 SA3.0 J Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 

2 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

2 SA6.4 A Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
eee mahogany) 

3 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 

3 SA4.0 C Utah serviceberry-mountain-mahogany-snowberry-sedges- 


green needlegrass 


|. QUGA — Gambel oak ' 
2 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 


dry grasses 
3 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 
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J. PAVI11 - chokecherry 
2 SA4.0 A_ Utah serviceberry-snowbery-green neediegrass-dryland sedge- 
chokecherry-Sagebrush) 
3 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 
4 FM1.0 C  Aspen-chokechery-(serviceberry-) snowberry-(bracken fern) 
5 SA7.5 A Saskatoon serviceberry-(chokecherry-) Thurber fescue- 
sagebrush-snowberry 


K. PUTR2 — bitterbrush 
1 SA7.4 D_  Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 


2 SA3.0 J Bitterbrush-snowberry-mountain-mahogany-Utah serviceberry 

3 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

4 SA3.0 A_ Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

4 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

6 SA7.4 A_ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 


bitterbrush-snowberry 


L. ARTR2 — big sagebrush 
1 SA7.4 D  Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-Sagebrush) 


1 SA7.5 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry 

2 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 

2 SA4.0 A_ Utah serviceberry-snowberry-green needlegrass-dryland sedge- 
(chokecherry-sagebrush) 

3 FR5.1 G _ Big sagebrush-rabbitbrush-snowberry-dry grasses 

3 SA3.0 D_ Big Sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

3 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

big sagebrush-rabbitbrush-dry grasses) 

3 SA4.0 8B _ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

4 SA3.0 A_ Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

4 SA7.4 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

5 SA7.5 A_ Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 

6 SA7.4 A _ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 


bitterbrush-snowberry 


M. CHRYS9 - rabbitbrush* 
3 FR5.1 G _ Big sagebrush-rabbitbrush-snowberry-dry grasses 
3 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
big Sagebrush-rabbitbrush-dry grasses) 
4 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 


N. Medium shrubs* 
2 SA7.4 C_ Elk sedge-dry grasses-snowberry-sparse shrubs 


0. PAMY — pachistima 
2 FD6.7 A Douglas-fir-snowberry-pachistima-elk sedge 


P. CAGE — dryland sedge 
2 SA4.0 A_ Utah serviceberry-snowberry-green needlegrass-dryland sedge- 
chokecherry-Sagebrush) 
2 SA6.4 A _ Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 


Q. CAPEH — sun sedge 


2 SA3.0 8B Utah serviceberry-snowberry-sun sedge-dry grasses 
R. Mat sedges* 

2 SA6.4 A _ Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany 

3 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 

3 SA4.0 C _ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 

4 SA3.0 A _ Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SA3.0 C_ Big Sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 
S. LEKI2 — spike-fescue 


2 SA6.4 A _ Saskatoon serviceberry-snowberry-sedges-spike-fescue- 
(mountain-mahogany) 
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TJ. FEAR2 — Arizona fescue 
2 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 
3 FD6.4 A Douglas-fir-Arizona fescue-snowberry 


U. FETH — Thurber fescue 
1 SA7.5 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
servicebery 
5 SA7.5 A Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 


V. STVI4 - green needlegrass 
2 SA4.0 A Utah serviceberry-snowbery-green needlegrass-dryland sedge- 
lata Fy prea! 
3 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 
3 SA4.0 C_ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 
W. CAGE2 - elk sedge 
1 SA7.4 D_ Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 


1 SA75 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry , 

2 FD6.7 A  Douglas-fir-snowberry-pachistima-elk sedge 

2 SA7.4 C_ Elk sedge-dry grasses-snowberry-sparse shrubs 

2 SA7.5 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 

3 SA7.4 EE Saskatoon serviceberry-chokecherry-snowberry-elk sedge 

3 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 

4 SA7.4 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

6 SA7.4 A _ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 


bitterbrush-snowberry 
X. STIPA — needlegrass* 
1 SA7.4 D  Snowbery-bitterbrush-muttongrass-needlegrass- (sparse elk 
sedge-sagebrush) 


Y. POFE — muttongrass 


Z. Dry grasses* 

2 SA3.0 B_ Utah serviceberry-snowbery-sun sedge-dry grasses 

2 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 

2 SA3.0 K  Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

2 SA7.4 C_ Elk sedge-dry grasses-snowberry-sparse shrubs 

3 FR5.1 G _ Big sagebrush-rabbitbrush-snowberry-dry grasses 

3 SA3.0 D_ Big sagebrush-(bitterbrush-snowberry-) sparse dry grasses 

3 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 

3 SA4.0 B_ Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

4 SA3.0 A_ Utah servicebery-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

4 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 


bitterbrush-) sedges-dry grasses 


AA. POPR — Kentucky bluegrass 
4 FM1.5 D_ Aspen-Kentucky bluegrass-dandelion-snowberry 


AB. PTAQ — bracken fem 
4 FM1.0 C  Aspen-chokecherry-(serviceberry-) snowberry-(bracken fern) 


AC. TAOF — dandelion 


4 FM1.5 D_ Aspen-Kentucky bluegrass-dandelion-snowberry 
51. JUCO6 — Common juniper 
3 FL6.1 A Limber pine-(Douglas-fir-) (common juniper-) (ocean-spray) 
52. Medium Shrubs* 
1 FR5.1 C Medium shrubs-sparse cottonwood-exotic grasses 
3 FD6.1 A  Douglas-fir-wax currant-medium shrubs 
3 FR5.1 B  Cottonwood-rose-medium shrubs-exotic grasses 
4 SA7.4 C_ Elk sedge-dry grasses-snowberry-sparse shrubs 


HALF SHRUBS (0.2 m — 0.7 m) 


1 SA7.4 D  Snowberry-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush 
4 SA74 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
6 SA7.4 A Saskatoon serviceberry-elk Sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
53. ROWO — Woods rose 
1 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 
2 FR5.1 B  Cottonwood-rose-medium shrubs-exotic grasses 
2 FR5.1 J  Aspen-exotic grasses-rose-swamp bluegrass 
3 FD6.5 D_  Aspen-serviceberry-rose-pachistima 
3 FD6.7 C  Aspen-elk sedge-rose-pachistima 
54. CHVI8 — Douglas rabbitbrush 
ALSO SEE rabbitbrush (CHRYS9) 
1 GA3.0 D_ Rabbitbrush-muttongrass-sparse fescue 
2 FR5.1 G _ Big sagebrush-rabbitbrush-snowberry-dry grasses 
2 RI5.0 H  Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 


55. CHRYS9 — Rabbitbrushes* 
ALSO SEE Douglas rabbitbrush (CHVI9) 


A. AMUT — Utah serviceberry 
6 SA3.0 C _ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 
6 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 
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B. CEMO2 — mountain-mahogany 
6 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


C. PUTR2 — bitterbrush 
6 SA3.0 C _ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 


D. SYRO — mountain snowberry 
6 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 
6 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-Sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


E. ARTRW8 - Wyoming big sagebrush 
1 $B1.0 C  Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 
2 SB1.0 B Wyoming big sagebrush-sparse grasses-sparse rabbitbrush 


F. ARTR2 — big sagebrush 
4 $S1.0 B  Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 
6 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 
6 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


G. FEAR2 — Arizona fescue 
1 GA5.0 B_ Rabbitbrush-sparse fescues 


H. FESA — Rocky Mountain Fescue 
1 GA5.0 B_ Rabbitbrush-sparse fescues 


|. STHY6 — Indian ricegrass 
1 SB1.0 C  Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


J. POFE — muttongrass 
1 SB1.0 C  Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 
1 $S1.0 C  Rabbitbrush-sedges-needlegrass-muttongrass 


K. STIPA — needlegrass* 
1 SS1.0 C  Rabbitbrush-sedges-needlegrass-muttongrass 
4 SS1.0 B  Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 


L. STC04 — needle-and-thread 
4 SS1.0 B  Needie-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 
M. Dry grasses* 
2 SB1.0 B Wyoming big sagebrush-sparse grasses-sparse rabbitbrush 
SA3.0 C Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 
6 SA3.0 G Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
(big sagebrush-rabbitbrush-dry grasses) 


N. Dry sedges* 
1 $S1.0 


Community Type Key 


Rabbitbrush-sedges-needlegrass-muttongrass 
Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 
Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- 
bitterbrush-) sedges-dry grasses 

Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

(big sagebrush-rabbitbrush-dry grasses) 


4 $S1.0 
6 SA3.0 


6 SA3.0 


oOwgd 


<p) 


56. GUSA2 — Snakeweed 


1 $855.0 C Smakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 


SHORT SHRUBS (< 0.2 m) 


B® 
57. ARAR8 — Low sagebrush 


A. ARTRV — mountain big sagebrush 
2 SU3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


B. DAPA2 - Parry oatgrass 

1 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 

1 SU3.1 D Low sagebrush-Parry oatgrass-grasses-sandwort 

2 SU3.1 A (Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 

2 SU3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


C. FEAR2 — Arizona fescue 
1 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 
2 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 


D. FEID — Idaho fescue 
1 SU3.1_ B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 
1 SU3.1 C Low sagebrush-(idaho fescue-) grasses-sandwort-sedges 
2 SU3.1 A (Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 


E. FETH — Thurber fescue 
1 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(Sparse Parry oatgrass) 


1 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 

2 SU3.1 A (Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 

2 SU3.1 £ Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 

2 SU3.2 A _ Thurber fescue-low sagebrush-sedges-mountain muhly- 


sparse Arizona fescue 


F. MUMO — mountain muhly 
2 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 


G. CAREX — sagebrush sedges* 
1 SU3.1 C Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 
2 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 


|. ERCO24 — sandwort 
1 SU3i) >¢ 


B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 
1 C_ Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 
.1. D_ Low sagebrush-Parry oatgrass-grasses-sandwort 
2 B_ Low sagebrush-sandwort-sparse Thurber fescue- 
Sparse Arizona fescue-grasses 
E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


Low sagebrush-(idaho fescue-) grasses-sandwort-sedges 

1 SU3.1 D Low sagebrush-Parry oatgrass-grasses-sandwort 

1 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 

2 §U3.1 A ta oatgrass-) low sagebrush-ldaho fescue-(Thurber fescue-) 
sandwort 


& 
58. ARNO4 — Black sagebrush 
. TECA2 — horsebrush 


1 SB2.4 A Black sagebrush-blue grama-horsebrush-dwarf rabbitbrush- 
pine woods needlegrass 


. CHDE2 — dwarf rabbitbrush 


1 SB2.4 A _ Black sagebrush-blue grama-horsebrush-dwarf rabbitbrush- 
pine woods needlegrass 


. PIRI6 — pingue 
1 SB2.5 A Black sagebrush-pingue-Arizona fescue 


. FEAR2 — Arizona fescue 
1 SB2.5 A _ Black sagebrush-pingue-Anizona fescue 
1 SB2.5 8B Black sagebrush-iescue-pine woods needlegrass 


. FESA — Rocky Mountain fescue 


1 SB2.5 B_ Black sagebrush-fescue-pine woods needlegrass 


. CHGR15 — blue grama 


1 SB2.4 A Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 
pine woods needlegrass 
1 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass- 
blue grama 
. STPI2 — pine woods needlegrass 
1 SB2.4 A_ Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 
pine woods needlegrass 
1 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 
1 SB2.5 8B _ Black sagebrush-fescue-pine woods needlegrass 


. POFE — muttongrass 
1 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 
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59. TECA2 — Gray horsebrush 


$B1.0 D Dwarf rabbitbrush-horsebrush-Wyoming big sagebrush-exotic 
grasses ' 
$B2.4 A Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 
pine woods needlegrass 
60. CHDE2 — Dwarf rabbitbrush 
$B1.0 D Dwarf rabbitbrush-horsebrush-Wyoming big sagebrush-exotic 
grasses 
$B2.4 A Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 
pine woods needlegrass 
61. PIRI6 — Pingue 
GA3.0 B  Pingue-blue grama 
GA3.0 A_ Arizona fescue-pingue-blue grama-needle-and-thread 
$B2.5 A _ Black sagebrush-pingue-Anzona fescue 
62. KRLA2 — Winterfat 
GA1.0 B_ Needle-and-thread-grama-(winterfat) 
GA1.0 C  Needle-and-thread-westem wheatgrass-winterfat 
GA1.0 A  Grama-needlegrass-indian ricegrass- (wintertat) 
63. Short Dry Shrubs* 
FR5.1 £ Rush-cinquefoil-exotic grasses-dry shrubs 
S$B1.0 A Wyoming big sagebrush-needle-and-thread-Indian ricegrass- 
(short shrubs) 
64. VAMYO — Rocky Mountain whortleberry 
FD8.4 A _ Lodgepole pine-whortleberry 
FD8.3 A  Lodgepole pine-(aspen-) whortleberry 
FL3.8 B Engelmann spruce-subalpine fir-Rocky Mountain whortleberry- 
Colorado gooseberry 
FL3.8 A Engelmann spruce-subalpine fir-lodgepole pine- 
Rocky Mountain whortleberry 
65. VACE — Dwarf bilberry 
FL3.2 A  Subalpine fir-Engelmann spruce-bilberry 
FL4.0 A Engelmann spruce-subalpine fir-grayleat willow-dwarf bilberry 
66. LIBO2 — Twinflower 
FL2.4 A _ Subalpine tir-Engelmann spruce-lodgepole pine-twinflower 
FL2.4 B- Engelmann spruce-Douglas-fir-aspen-twinflower 


& 
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67. PAMY — Mountain-lover (pachistima) 


. POTR5 — aspen 
2 FL2.5 8B  Aspen-pachistima-elderberry 
3 FD6.7 8B  Douglas-fir-aspen-pachistima 
3 FD6.7 C  Aspen-elk sedge-rose-pachistima 
4 FD6.5 D_ Aspen-serviceberry-rose-pachistima 
4 FL25 A _ Subalpine fir-Douglas-fir-aspen-pachistima 
5 FL2.6 A_ Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 


PIEN — Engelmann spruce 
5 FL26 A  Subalpine fir-Engelmann spruce-{lodgepole pine-aspen) pachistima 


. ABBI2 — subalpine fir 


4 FL25 A 


Subalpine fir-Douglas-fir-aspen-pachistima 
5 FL26 A 


Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 


. PSME — Douglas-fir 


3 FD6.7_ A  Douglas-fir-snowberry-pachistima-elk sedge 
3 FD6.7 8B  Douglas-tir-aspen-pachistima 

3 FD6.7 D  Lodgepole pine-Douglas-fir-pachistima 

4 FL25 A _ Subalpine fir-Douglas-fir-aspen-pachistima 


. PICO — lodgepole pine 


3 FD6.7 OD  Lodgepole pine-Douglas-fir-pachistima 
5 FL2.6 A _ Subalpine fir-Engelmann spruce-(lodgepole pine-aspen) pachistima 


. AMAL2 — Saskatoon serviceberry 


4 FD6.5 D_ Aspen-serviceberry-rose-pachistima 


. SAMBU - elderberry* 


2 FL2.5 B  Aspen-pachistima-elderberry 


SYRO — mountain snowberry 
3 FD6.7_ A  Douglas-fir-snowberry-pachistima-elk sedge 


. ROWO — Woods rose 


3 FD6.7 C  Aspen-elk sedge-rose-pachistima 
4 FD6.5 D_ Aspen-serviceberry-rose-pachistima 


. CAGE2 — elk sedge 


3 FD6.7 A  Douglas-fir-snowberry-pachistima-elk sedge 
3 FD6.7 C  Aspen-elk sedge-rose-pachistima 


ee 
68. ARUV — Bearberry (kinnikinnick) 


PIPU — blue spruce 
2 FD4.2 A Blue spruce-kinnikinnick 
3 FD4.2 B  Aspen-spruce-kinnikinnick 


. POTR5 — aspen 


3 FD4.2 B  Aspen-spruce-kinnikinnick 
3 FD7.0 B  Aspen-(lodgepole pine-) kinnikinnick 
4 FD7.0 A _ Douglas-tir-(lodgepole pine-) aspen-kinnikinnick 


. PIEN — Engelmann spruce 


3 FD4.2 8B  Aspen-spruce-kinnikinnick 


. PICO — lodgepole pine 


3 FD7.0 B_ Aspen-(lodgepole pine-) kinnikinnick 
4 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 


. PSME — Douglas-fir 


4 FD7.0 A _ Douglas-fir-(lodgepole pine-) aspen-kinnikinnick 
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69. CAUT — Beaked sedge 


A. SALUL - Pacific willow 
4 RI5.0  A1 Yellow willow-Pacific wilow.talger} beaked sedge-reedgrass 
4 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


B. SADR — blue [Drummond] willow 
3 RI6.0 A Blue willow-(serviceberry willow-) beaked sedge-reedgrass 


C. SAMO2 - serviceberry willow 
3 RI6.0 A Blue willow-(serviceberry willow-) beaked sedge-reedgrass 
3 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


D. SALU2 — yellow willow 
4 RI5.0  A1 Yellow willow-Pacific willow-(alder-). beaked sedge-reedgrass 
4 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
4 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


E. SABO - Booth willow 
2 RI7.0 F Booth willow-beaked sedge-swamp bluegrass-tufted hairgrass 


F. SAGE2 — Geyer willow 
2 R50 Geyer willow-beaked sedge-reedgrass 
3 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


G. BEFO - river birch 
4 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


H. SAPL2 — planeleaf willow 
4 RI8.0 A Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 


|. Tall willows* 
1 RI5.0 B  Beaked sedge-willows-wet grasses 
3 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


J. ALINT - alder 
4 RI5.0 A1 Yellow willow-Pacific teil ree beaked sedage-reedgrass 
4 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
4 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


K. CAAQ — water sedge 

1 RJ10.1 B  Beaked sedge-water sedge 

2 RJ10.1 A Water sedge-(beaked ag ete hairgrass 

3 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
L. CACA4 — bluejoint reedgrass 

2 RI5.0 F Geyer willow-beaked sedge-reedgrass 

3 RI6.0 A Blue willow-(serviceberry willow-) beaked sedge-reedgrass 

3 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 

4 RI5.0 1 Yellow willow-Pacific Now talaee} beaked sedge-reedgrass 

4 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


M. POPA2 — swamp bluegrass 
2 RI7.0 F Booth willow-beaked sedge-swamp bluegrass-tufted hairgrass 


N. DECE — tufted hairgrass 
2 RJ10.1 A Water sedge-(beaked sedge-) tufted hairgrass 


0. Wet grasses* 


1 Rl5.0 B  Beaked sedge-willows-wet grasses 


& 
70. CAAQ — Water sedge 


A. SAPL2 — planeleat willow : : 
1 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 


3 RI8.0 A Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 

3 RI8.5 A Wolf willow-planeleaf willow-water sedge-reedgrass 

4 RI8.0 8B Shrubby cinquefoil-planeleaf willow-marsh-marigold- 
water sedge-reedgrass-tufted hairgrass 

4 RI8.5 C Wolf willow-bog birch-planeleaf willow-water sedge 

4 RI9.5 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 

5 RI8.0 OD Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 


sedges 


B. SAWO - Wolf willow 
3 RI8.5 A Wolf willow-planeleaf willow-water sedge-reedgrass 
4 RI8.5 C Wolf willow-bog birch-planeleaf willow-water sedge 


C. BEGL — bog birch 
4 RI8.5 C Wolf willow-bog birch-planeleaf willow-water sedge 
5 RI8.0 D_ Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 


sedges 


D. SAGL — grayleaf willow 
4 RI9.5 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted: hairgrass-bluegrass 


Mm 


. SABR — barrenground willow 
Ri9.5 B Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 


mn 


. SAMO2 — serviceberry willow 
5 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


G. SALIX — Tall willows* 
5 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


H. PEFL15 — shrubby cinquefoil 
4 RI8.0 8B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 


4 RI95 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 

4 RI9.5 8B Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 

5 RI8.0 D_ Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 


sedges 


. CAUT — beaked sedge 
1 RJ10.1 A Water sedge-(beaked sedge-) tufted hairgrass 
2 RJ10.1 B Beaked sedge-water sedge 
3 RI8.0 A Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 
5 Ri7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 


J. CACA4 — bluejoint reedgrass 
1 RI8.O C 


Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 


3 RI8.0 A Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 

3 RI8.5 A Wolf willow-planeleaf willow-water sedge-reedgrass 

4 RI8.0 8B Shrubby cinquefoil-planeleaf willow-marsh-marigold- 
water sedge-reedgrass-tufted hairgrass 

4 RI9.5  B Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 

5 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 

5 RI8.0 OD Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 

K. DECE — tufted hairgrass 
1 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 


planeleaf willow-sedges 

1 RJ10.1 A Water sedge-(beaked sedge-) tufted hairgrass 

4 R18.0 B_ Shrubby cinquefoil-planeleaf willow-marsh-marigold- 
water sedge-reedgrass-tufted hairgrass 

4 R195 A Grayleaf willow-planeleat willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 


L. CAREX — Wet sedges* 
1 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleat willow-sedges 
5 RI80 OD Sobel) willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 


M. POA — alpine bluegrasses* 
4 RI9 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 


N. JUAT — Baltic rush 
1 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 


0. PSLE - marsh-marigold 
1 RJ10.1 F Water sedge-marsh-marigold-wet forbs 
4 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 


P. Wet forbs* 


1 RJ10.1 F Water sedge-marsh-marigold-wet forbs 
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71. CACA4 — Bluejoint reedgrass 


A. PIPU — blue spruce 

4 FR5.3 A _ Spruce-(cottonwood-) honeysuckle-reedgrass 

4 FR5.3 B_ Blue spruce-(cottonwood-) alder-reedgrass 

5 FR5.4 A _ Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 


B. PIEN — Engelmann spruce 

4 FR5.3 A _ Spruce-(cottonwood-) honeysuckle-reedgrass 

5 FR5.4 A_ Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 
C. POAN3 — narrowleaf cottonwood 

4 FR5.3 A  Spruce-(cottonwood-) honeysuckle-reedgrass 

4 FR5.3 B_ Blue spruce-(cottonwood-) alder-reedgrass 


D. ABBI2 — subalpine fir 
5 FR5.4 A_ Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 


E. ALINT — thinleaf alder 
4 FR5.3 B_ Blue spruce-(cottonwood-) alder-reedgrass 
5 RI5.0 A Yellow willow-Pacific bere ere, beaked sedge-reedgrass 
5 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
5 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


F. SWSE — redosier dogwood 

3 FR5.4 C Dogwood-currant-reedgrass 

5 he A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetai 


G. BEFO - river birch 
5 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


H. DIIN4 — bearberry honeysuckle 
4 FR5.3 A Spruce-(cottonwood-) honeysuckle-reedgrass 


|. BEGL — bog birch 
4 RI8.0 D_ Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 


J. SALUL —- Pacific willow 
5 RI5.0 A1 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
5 RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 


K. SADR — blue (Drummond) willow 
3 RI6.0 8B Blue willow-(serviceberry willow-) reedgrass-wet forbs 
4 RI6.0 A _ Blue willow-(serviceberry willow-) beaked sedge-reedgrass 
4 RI7.0 A _ Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
5 RI8.0 A_ Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 


L. SAMO2 - serviceberry willow 
3 Rl6.0 B Blue Minaheevestees willow reedgrass-wet forbs 
4 RI6.0 A_ Blue willow-(serviceberry willow-) beaked sedge-reedgrass 
4 RI70 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
5 RI8.0 A_ Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 


M. SALU2 - yellow willow 
5 RI5.0 A1 Yellow willow-Pacific ive ance beaked sedge-reedgrass 
5 Rl5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
5 RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 


N. SAGE2 — Geyer willow 
3 RI5.0 F Geyer willow-beaked sedge-reedgrass 
4 RI7.0 A Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
5 RI8.0 A _ Planeleat willow-willows-water sedge-beaked sedge-reedgrass 


0. SABE2 — Bebb willow 
4 RI7.0 A_ Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
5 RI8.0 A _ Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 


P. SAWO - Wolf willow 
4 RI8.5 A _ Wolf willow-planeleat willow-water sedge-reedgrass 
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Q. SAPL2 — planeleaf willow 
2 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleat willow-sedges 
4 RI8.0 OD Baha | willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 
4 RI8.5 A _ Wolf willow-planeleaf willow-water sedge-reedgrass 
5 RI8.0 A _ Planeleat willow-willows-water sedge-beaked sedge-reedgrass 


R. SABR — barrenground willow 
3 RI9.5  B_ Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 


S. RIBES — currants (gooseberries)* 
3 FR5.4 C Dogwood-currant-reedgrass 


T. PEFL15 - shrubby cinquefoil 
3 RI9.5  B  Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 
4 R180 D_ Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 


U. CAUT — beaked sedge 

RI5.0 F Geyer willow-beaked sedge-reedgrass 
RI6.0 A Blue willow-(serviceberry willow-) beaked sedge-reedgrass 
RI7.0 A_ Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
RI5.0 Ai Yellow willow-Pacific wilow (alder beaked sedge-reedgrass 
RI5.0 A2 Yellow willow-Pacific willow-(alder-) beaked sedge-reedgrass 
RI5.0 G_ Birch-alder-yellow willow-beaked sedge-reedgrass 
RI8.0 A Planeleaf willow-willows-water sedge-beaked sedge-reedgrass 


ann &c 


V. CAAQ — water sedge 
2 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 
3 RI9.5 B  Barrenground willow-shrubby cinquefoil-reedgrass-water sedge 
4 RI7.0 A _ Serviceberry willow-willows-beaked sedge-reedgrass-water sedge 
4 RI8.0 D_ Planeleaf willow-bog birch-cinquefoil-reedgrass-water sedge- 


sedges 
4 R185 A _ Wolf willow-planeleaf willow-water sedge-reedgrass 


W. CAREX — wet sedges* 
2 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 
4 R180 OD Bolan, willow-bog birch-cinquefoil-reedgrass-water sedge- 
sedges 


X. DECE — tufted hairgrass 
2 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 


Y. JUAT — Baltic rush 
2 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 


Z. EQAR — horsetail 
; 5 ad A Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
orsetai 


AA. Wet forbs* 
3 RI6.0 B_ Blue willow-(serviceberry willow-) reedgrass-wet forbs 


72. CASC12 — “Cliff” sedge 
3 RJ11.0 A Planeleat willow-marsh-marigold-cliff sedge 


73. CAREX — wet sedges* 
ALSO SEE beaked sedge (CAUT) and water sedge (CAAQ) 
1 RJ10.1 C Wet forbs-sedges 
2 RI5.0 C_ Baltic rush-sedges-dry grasses-(cinquefoil) 
2 RJ10.1 D Spikerush-sedges 
6 RI8.0 C Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleaf willow-sedges 


Community Type Key 


MODERATELY WET RIPARIAN GRAMINOIDS 


74. CAFO3 — silvertop sedge 


78. DECE — Tufted hairgrass 


3 FD8.2 A _ Lodgepole pine-(Engelmann spruce-) silvertop sedge 1 RJ10.1 E Tufted hairgrass 
4 FR5.1 A  Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass 3 RI9.5 C_ Grayleat/barrenground willows-forbs-tufted hairgrass 
3 RJ10.1 A Water sedge-(beaked sedge-) tufted hairgrass 
} di ae nf ie pee aang ng serial hairgrass 
i ater sedge-reedgrass-Baltic rush-tufted hairgrass- 
75. POPA2 — Swamp bluegrass planeleaf willow-sedges 
5 RI9.5 A Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
3 FR5.1 J  Aspen-exotic grasses-rose-swamp bluegrass tufted hairgrass-bluegrass 
3 RI7.0 F Booth willow-beaked sedge-swamp bluegrass-tufted hairgrass 6 RI8.0 B  Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
5 FR5.1 A Cottonwood-Pacific willow-alder-silvertop sedge-swamp bluegrass reedgrass-tufted hairgrass 
76. GLYCE — mannagrasses 79. Wet grasses* 
] ALSO SEE the species in this group* 
4 RI7.0 € Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- SBIQU 
quackgrass-Baltic rush 1 FR5.8 B  Wetgrasses & forbs 
3 FR5.8 A _ Engelmann spruce-subalpine fir-wet grasses & forbs 
® 3 RI5.0 B  Beaked sedge-willows-wet grasses 
77. AGROS9 — Bentgrasses* 
3 RI6.0 C  Shrubby cinquefoil-Kentucky bluegrass-bentgrass-dry sedge 
MOIST TO DRY GRAMINOIDS 
80. CAREX — mat sedges* 84. LEKI2 — Spike-fescue 
ALSO SEE elk sedge (CAGE2) and dryland sedge (CAGE) 
3 SA6.4 A Saskatoon rend led panto 
3 RI6.0 D_ Blue willow-serviceb illow-dry sedges-horsetail- mountain-mahogany 
Keni hiecarast saiticd = ELA 3 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
3 SA3.0 C_ Big sagebrush-Utah serviceberry-(rabbitbrush-snowberry- serviceberry-elk sedge) 
bitterbrush-) sedges-dry grasses 3 SA64 C “4 wrncearirtauls ee Saskatoon serviceberry- 
: iceberry- -sedges-spike-f - F 
ese ae noah bene 5 $A64 D Gambel oak Saskatoon servicebery-(big sagebrust-elk sedge 
4 RI6.0 C  Shrubby cinquefoil-Kentucky bluegrass-bentgrass-dry sedge SPIKE-IESCUE-CIy Qrasses 
4 R170 OD Kentucky bluegrass-Baltic cea hobo de sedges 5 $85.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
4 R185 B  Shrubby cinquefoil-planeleat willow-Wolf willow-sedges (spike-fescue) 
4 SA3.0 G _ Mountain-mahogany-Utah serviceberry-snowberry-sedges- 
ek we a Rela lal eae ea ce , 5 a 
: tah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass _ 85. DAPA2 — Parry oatgrass 
5) OA3.0) cA ieee sagebrush-bitterbrush-snowberry-sedges- _ PUTR? — bitterbrush 
2 SS5.0 E Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 


81. CAGE — Dryland sedge 


4 SA40 A Utah serviceberry-snowberry-green needlegrass- 
dryland sedge-(chokecherry-sagebrush) 


82. CAPEH — Sun sedge 
3 SA3.0 B_ Utah serviceberry-snowberry-sun sedge-dry grasses 


& 


83. STVI4 — Green needlegrass 


3 SA4.0 A Utah serviceberry-snowberry-green needlegrass-dryland sedge- 
chokecherry-sagebrush) 
4 SA40 ig sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 
5 SA4.0 C_ Utah serviceberry-mountain-mahogany-snowberry-sedges- 
green needlegrass 


Sparse big sagebrush 


3 SS5.0 A Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 

3 SS5.0 C Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 

4 §S5.0 8B Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 

4 SS5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 


(spike-fescue) 


. ARTRV — mountain big sagebrush 


1 GA5.0 C  Oatgrass-Thurber fescue-Idaho fescue 
1 SU1.5 B_ (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 


1 SU1.7_ B Parry oatgrass-Min. big sagebrush-Idaho fescue-Thurber fescue 

3 SU1.5 C Mtn. big sagebrush-sedges-(Parry oatgrass-) (sparse Thurber 
fescue) 

3 SU3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


. ARCA13 - silver sagebrush 


3 SU4.1 A Silver sagebrush- Thurber fescue-(Parry oatgrass-) 
sparse Idaho fescue) 
4 SU4.1 B_ Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 
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D. ARTR2 — big sagebrush 
2 $84.0 


0 A Big sagebrush-Pary oatgrass-(muhly-) Arizona fescue-sedges 
2 SS5.0 E  Sedges-Parry oatgrass-needlegrasses-Ssparse bitterbrush- 
sparse big sagebrush 
3 $S5.0 A _ Big sagebrush-Arizona fescue-(Pary oatgrass-) -sparse bitterbrush 
4 $84.0 8B Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
4 §S5.0 8B Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 
4 §S5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 


(spike-fescue) 


E. ARAR8 — 4 sagebrush 


1 $U3.1 


2 $U3.1 D 
3 SU3.1 E 


4 $U3.1 B 


(Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 

Low sagebrush-Parry oatgrass-grasses-sandwort 

Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 

Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 


F. GUSA2 — snakeweed 


3 SS5.0 C Smakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 


G. LEKI2 — spike-fescue 


4 $S5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 


H. FEAR2 — ae fescue 


1 GA3.4 Oatgrass-Arizona fescue (-muhly) 

1 SU1.5 (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
Sparse Arizona fescue 

3 GA3.4 8B Arizona fescue-mountain muhly-Parry oatgrass 

3 GA4.0 A_ Thurber fescue-Arizona fescue-(Parry oatgrass) 

3 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 

3 $S5.0 A Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 

4 $S4.0 8B Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 

4 SS5.0 8B Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 

4 $85.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 

FEID — Idaho fescue 

1 GA5.0 C  Oatgrass-Thurber fescue-Idaho fescue 

1 SU1.7_ B_ Parry oatgrass-Mtn. big sagebrush-Idaho fescue- Thurber fescue 

1 SU3.1 A (Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 

3 SU4.1 A Silver sagebrush-Thurber fescue-(Parry oatgrass-) 
(Sparse Idaho fescue) 

4 SU4.1_ B_ Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 

4 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 


(sparse Parry oatgrass) 


Silver sagebrush- Thurber fescue-(Parry oatgrass-) 
ar Idaho fescue) 

hurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 
Grasses-low sagebrush- (Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 


. FETH — Thurber fescue 
1 GA5.0 C  Oatgrass-Thurber fescue-Idaho fescue 
1 SU1.5 B_ (Parry oatgrass-) Mtn. big sagebrush-Thurber fescue-sedges- 
Sparse Arizona fescue 
1 SU1.7 B_ Parry oatgrass-Min. big sagebrush-Idaho fescue- Thurber fescue 
1 SU3.1 A ec oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 
GA4.0 A_ Thurber fescue-Arizona fescue-(Parry oatgrass) 
GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
SU1.5 C lat me sagebrush-sedges-(Parry oatgrass-) (Sparse Thurber 
escue 
E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 
A 
B 
B 
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MUMO — mountain muhly 

1 GA3.4 A _ Oatgrass-Arizona fescue (-muhly) 

2 $S4.0 A Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
3 GA3.4_ B_ Arizona fescue-mountain muhly-Parry oatgrass 

3 GA4.0 B  Sedge-Arizona fescue-oatgrass-Thurber fescue-muhly 

4 $84.0 B_ Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 


. MUFI- slimstem muhly 


GA3.4 A  Oatgrass-Arizona fescue (-muhly) 
2 $54.0 A_ Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
3 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
4 SS4.0 B Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
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M. DAIN — timber oatgrass 


N. 


4 SU4.1 B_ Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 


MUHLE — muhly 

1 GA3.4 A _ Oatgrass-Arizona fescue (-muhly) 

2 $S4.0 A_ Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
3 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 

4 SS4.0 B_ Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 


. STIPA — needlegrasses 


2 SS5.0 E  Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big sagebrush 


. CAREX — sagebrush sedges 
1 SU1.5 B 


(Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
Sparse Arizona fescue 


2 SS5.0 E Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big sagebrush 

3 GA4.0 B  Sedge-Arizona fescue-oatgrass-Thurber fescue-muhly 

3 SS5.0 C Smakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 

3 SU1.5 C ie Hy sagebrush-sedges-(Parry oatgrass-) (Sparse Thurber 
escue 


. ERCO24 — sandwort 


1 SU3.1 A (Party oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 


sandwort 


2 SU3.1 D Low sagebrush-Parry oatgrass-grasses-sandwort 
. Dry grasses* 
.1_ D_ Low sagebrush-Parry oatgrass-grasses-sandwort 
3 SS5.0 C Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 
3 SU3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 
4 $S5.0 8B Bitterbrush-big sagebrush-Arizona TeSCOP is Sree Oatgrass) 
4 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 
86. ORMI2 — Littleseed ricegrass 
2 FD1.1 A  Juniper-ricegrass-grama-fescue 
4 SA3.0 H_ Utah serviceberry-mountain-mahogany-chokecherry- 
littleseed ricegrass 
87. FEAR2 — Arizona fescue 
. POTRS5 — aspen 


3 FD4.1 8B Blue spruce-aspen-Arizona fescue 
3 FM1.5 C  Aspen-Thurber fescue-Arizona fescue 


. PIPU — blue spruce 


2 FD4.1 A Blue spruce-Arizona fescue 
3 FD4.1 B_ Blue spruce-aspen-Arizona fescue 


. PSME — Douglas-fir 


2 FD6.4 A _ Douglas-fir-Arizona fescue-snowberry 
2 FD6.4 B_ Douglas fir-Arizona fescue-sparse 
3 FD7.1 C  Douglas-fir-(-ponderosa pine) Arizona fescue 


. PIPO — ponderosa pine 


2 FD2.1 A Ponderosa pine-fescue-muhly 
3 FD7.1 C  Douglas-fir-(-ponderosa pine) Arizona fescue 


. JUSC2 — Rocky Mountain juniper 
4 FD1.1 A Juniper-ricegrass-grama-fescue 
. PUTR2 — bitterbrush 
2 SS5.0 A _ Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 
3 SS5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 
3 SS5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
ie eat 
3 SS5.0 F  Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 
6 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 


Sparse Arizona fescue 


G. SYRO — mountain snowberry 
2 FD6.4 A Douglas-fir-Arizona fescue-snowberry 
3 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 


H. ARNO4 — black sagebrush 
2 $B2.5 8B Black sagebrush-fescue-pine woods needlegrass 
3 SB2.5 A Black sagebrush-pingue-Arizona fescue 


|. ARTRV — mountain big sagebrush ; 
Re hag) UJ IS ana s\ ate big sagebrush- Thurber fescue-(sparse Arizona fescue-) 
uegrass 
5 $U1.5 B_ (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 


e 
—_ 


$S4.0 Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 

$S4.0 Sedges-grasses-Arizona fescue-big sagebrush 

Big sagebrush-grasses-Arizona fescue 

Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 

Big sagebrush-grasses-Arizona fescue-muhly 

Big sagebrush-(Arizona fescue-) mountain muhly-grasses 

Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 
Big sagebrush-snowberry-Arizona fescue-dry grasses 
Bitterbrush-big sagebrush-Arizona fescue-grasses-(Parry oatgrass) 
Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 

Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 
Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 


K. ARAR8 - low sagebrush 
4 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 
5 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 


. PEFL15 - shrubby cinquefoil 
2 RI7.6 A Shrubby cinquefoil-fescue 


M. PIRI6 — pingue 
1 GA3.0 A 


. ARTR2- pac ti! 
C 
D 
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Arizona fescue-pingue-blue grama-needle-and-thread 


3 $B2.5 A Black sagebrush-pingue-Arizona fescue 
N. CHRYS9 — rabbitbrush* 
3 GA3.0 D _ Rabbitbrush-muttongrass-sparse fescue 
0. DAPA2 — Parry oatgrass 
1 GA3.4 8B Arizona fescue-mountain muhly-Parry oatgrass 
1 $S4.0 B Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
2 GA3.4 A _ Oatgrass-Arizona fescue ama 
2 GA4.0 A_ Thurber fescue-Arizona fescue-(Parry oatgrass) 
2 GA4.0 B_ Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
2 SS5.0 A Big sagebrush-Arizona fescue-(Parry oatgrass-) -sparse bitterbrush 
3 $85.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 
3 $S5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
spike-fescue) 
4 $84.0 A Big sagebrush-Pary oatgrass-(muhly-) Arizona fescue-sedges 
5 $U1.5 B_ (Pary oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 


sparse Arizona fescue 
P. LEKI2 — spike-fescue 
3 S$S5.0 D_ Bitterbrush-big sagebrush-Arizona fescue-(Parry oatgrass-) 
(spike-fescue) 


Q. Ricegrass* 
4 FD1.1 


R. FESA — Rocky Mountain fescue 


A Juniper-ricegrass-grama-fescue 


1 GA3.4 C_ Arizona fescue-muhly-(Rocky Mtn. fescue) 

2 GA3.4 D Muhly-sparse fescue 

2 $B2.5 B_ Black sagebrush-fescue-pine woods needlegrass 
3 GA3.0 D_ Rabbitbrush-muttongrass-sparse fescue 

4 FD1.1 A  Juniper-ricegrass-grama-fescue 


Community Type Ke 
S. FETH — Thurber fescue 
GA4.0 


2 A Thurber fescue-Arizona fescue- (Parry oatgrass) 

2 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 

3 FM1.5 C  Aspen-Thurber fescue-Arizona fescue 

3 SU1.5 A Min. big sagebrush- Thurber fescue-(sparse Arizona fescue-) 
bluegrass 

4 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
Sparse Arizona fescue-grasses 

5 SU1.5 8B (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
Sparse Arizona fescue 

5 $U3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 


sparse Arizona fescue 


T. CHGR15 — blue grama 
1 GA3.0 A Arizona fescue-pingue-blue grama-needle-and-thread 
3 GA3.0 C  Needle-and-thread-blue grama-Arizona fescue 
4 FD1.1 A Juniper-ricegrass-grama-fescue 


U. MUMO — mountain muhly 

GA3.4 B_ Arizona fescue-mountain muhly-Parry oatgrass 

GA3.4 Arizona fescue-muhly-(Rocky Mtn. fescue) 

$S$4.0 Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
FD2.1 Ponderosa pine-fescue-muhly 
Oatgrass-Arizona fescue (-muhly) 
Muhly-sparse fescue 
Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
Big sagebrush-grasses-Arizona fescue-muhly 
Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
Thurber fescue-low sagebrush-sedges-mountain muhly- 
Sparse Arizona fescue 
Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 


V. MUFI—- slimstem muhly 
GA3.4 C 
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1 : Arizona fescue-muhly-(Rocky Mtn. fescue) 

1 SS4.0 B= Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 

2 FD2.1 A Ponderosa pine-fescue-muhly 

2 GA3.4 A  Oatgrass-Arizona fescue (-muhly) 

2 GA3.4 D_ Muhly-sparse fescue 

2 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 

2 §S4.0 F Big sagebrush-grasses-Arizona fescue-muhly 

4 SS4.0 A_ Big sagebrush-Pary oatgrass-(muhly-) Arizona fescue-sedges 
W. MUHLE — muhly* 


Arizona fescue-muhly-(Rocky Mtn. fescue) 

Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
Ponderosa pine-fescue-muhly 

Oatgrass-Arizona fescue (-muhly) 

Muhly-sparse fescue 

Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 

Big sagebrush-grasses-Arizona fescue-muhly 

Big sagebrush-(Arizona fescue-) mountain muhly-grasses 

Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 

Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
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X. CAREX — sagebrush sedges 
GA4.0 


2 0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 

2 SS4.0 C  Sedges-grasses-Arizona fescue-big sagebrush 

2 SS4.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 

4 SS4.0 A_ Big sagebrush-Parry paloraaael MUN Arizona fescue-sedges 

5 SU1.5 B_ (Pamy oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 

5 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 

6 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 


sparse Arizona fescue 


Y. STCO4 — needle-and-thread 
1 GA3.0 A _ Arizona fescue-pingue-blue grama-needle-and-thread 
3 GA3.0 C  Needle-and-thread-blue grama-Arizona fescue 
6 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 


Z. STPI2 — pine woods needlegrass 
2 SB2.5 8B Black sagebrush-fescue-pine woods needlegrass 
6 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
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Community Type Key 


AA. STIPA — needlegrass 
6 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 


AB. POFE — muttongrass 
3 GA3.0 D_ Rabbitbrush-muttongrass-sparse fescue 


AB. POA — bluegrass* ’ 
3 SU1.5 A Mtn. big sagebrush-Thurber fescue-(sparse Arizona fescue-) 


bluegrass 
AC. Dry grasses* 
2 S$S4.0 C Sedges-grasses-Arizona fescue-big sagebrush 
2 $S4.0 OD Big sagebrush-grasses-Arizona fescue 
2 SS4.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
2 $84.0 F Big sagebrush-grasses-Arizona fescue-muhly 
3 SA3.0 F Big sagebrush-snowberry-Arizona fescue-dry grasses 
3 SS5.0 B_ Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 
3 SS5.0 F _ Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 
4 §U3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 


sparse Arizona fescue-grasses 


AD. ERCO24 — sandwort 
4 §U3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 


33. FEID — Idaho fescue 


A. ARTRV — mountain big sagebrush 
1 SU2.0 A_ Idaho fescue-min. big sagebrush-slimstem muhly-sedges 
2 SU2.0 B_ Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 
2 SU2.0 C Mtn. big sagebrush-sparse Idaho fescue-sparse grasses 
3 SU1.7 A Min. big sagebrush-(sparse) Thurber fescue-sparse Idaho fescue 
3 SU1.7 8B Parry oatgrass-Min. big sagebrush-Idaho fescue- Thurber fescue 


B. ARCA13 - silver sagebrush 
2 SU4.1 C_ Silver sagebrush-Idaho fescue-sparse Thurber fescue 
3 SU4.1 B- Thurber fescue-silver sagebrush-(Idaho fescue-) Ver a? 
4 SU4.1 A Silver sagebrush- Thurber fescue-(Parry oatgrass- 
(sparse Idaho fescue) 


C. ARAR8 — low sagebrush 
2 SU3.1 C Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 
3 SU3.1 A hah Oatgrass-) low sagebrush-Idaho fescue-({Thurber fescue-) 
sandwort 
3 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 


D. PEFL15 — shrubby cinquefoil 
4 Ri7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 
2 RI7.6 A Shrubby cinquefoil-fescue 


E. CHRYS9 — rabbitbrush* 
3 GA5.0 B _ Rabbitbrush-sparse fescues 


F. DAPA2 — Parry oatgrass 
3 GA5.0 


C  Oatgrass-Thurber fescue-ldaho fescue 
3 SU1.7_ B_ Parry oatgrass-Min. big sagebrush-Idaho fescue- Thurber fescue 
3.$U3.1 A rary Oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 
3 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
hue Parry oatgrass) 
3 SU4.1 B Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 
4 §U4.1 A Silver sagebrush-Thurber fescue-(Parry oatgrass-) 


(sparse Idaho fescue) 


130 


G. 


FETH — Thurber fescue 
GA5.0 Idaho fescue-sparse Thurber fescue 
GA5.0 Thurber fescue-Idaho fescue 
$U4.1 Silver sagebrush-Idaho fescue-sparse Thurber fescue 
GA5.0 Rabbitbrush-sparse fescues 
Oatgrass-Thurber fescue-Idaho fescue 
Mtn. big sagebrush-(sparse) Thurber fescue-sparse Idaho fescue 
Parry oatgrass-Min. big sagebrush-Idaho fescue- Thurber fescue 
(Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 
Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
sparse Parry oatgrass) 
hurber fescue-silver sagebrush-(Idaho fescue-) ess 
Silver sagebrush- Thurber fescue-(Parry oatgrass- 
(sparse Idaho fescue) 
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. MUFI—- slimstem muhly 


1 SU2.0 A _ Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 
2 SU2.0 B_ Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 


I. pal — slender wheatgrass 


GA7.0 A _ Slender wheatgrass-ldaho fescue-forbs 


. CAREX — sagebrush sedges 


1 SU2.0 A _ Idaho fescue-min. big sagebrush-slimstem muhly-sedges 
2 S$U2.0 B_ Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 
2 SU3.1 C Low sagebrush-(Idaho fescue-) grasses-Sandwort-sedges 


. POFE — muttongrass 


4 Ri7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


. Dry grasses* 


2 SU2.0 C Mtn. big sagebrush-sparse Idaho fescue-sparse grasses 

2 SU3.1 C Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 

3 SU3.1 B  Grasses-low sagebrush-(Thurber fescue- J sparse Idaho fescue- 
(sparse Parry oatgrass) 


M. Subalpine forbs* 


0. 


2 GA7.0 A _ Slender wheatgrass-Idaho fescue-forbs 
4 RI7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


. ERCO24 — sandwort 


2 SU3.1 C Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 
3 SU3.1 A (Pary oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 


TAOF — dandelion 
4 RI7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


® 
89. FETH — Thurber fescue 


. POTR5 — aspen 


1 FM1.5 B_ Thurber fescue-elk sedge-aspen 

2 FD7.4 B_ Aspen-Thurber fescue 

2 FM1.5 A Aspen-Thurber fescue 

2 FM1.5 C  Aspen-Thurber fescue-Arizona fescue 


. PIAR — bristlecone pine 


2 FD3.3 A _ Bristlecone pine- Thurber fescue 


. PSME — Douglas-fir 


2 FD7.4 A Douglas-fir- Thurber fescue 


. AMAL2 — Saskatoon serviceberry 


3 OAT 5 aA 4 serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 

3 SA7.5 C  Snowbery-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
serviceberry 

4 SA7.5 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 


. PAVI11 - chokecherry 


3 SA7.5 A_ Saskatoon serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 


. SYRO — mountain snowberry 


3 SA7.5 A Saskatoon serviceberry-(chokecherry-) Thurber fescue-Sagebrush- 


snowbery 
3 SA7.5 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry 


G. ARTRV — mountain big sagebrush 
2 RI7.0 Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


2 SU1.5 A re big sagebrush- Thurber fescue-(sparse Arizona fescue-) 
uegrass 

2 SU1.7_ A Mtn. big sagebrush-(sparse) Thurber fescue-sparse Idaho fescue 

3 SA75 A Es aaaleat serviceberry-(chokecherry-) Thurber fescue-sagebrush- 
snowberry 

4 SA75 8B Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 

3 SA7.5 C  Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
serviceberry 

3 SU1.5 B (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 

4 sui5 C un ay sagebrush-sedges-(Parry oatgrass-) (sparse Thurber 
escue 

4 SU1.7 B Parry oatgrass-Mtn. big sagebrush-Idaho fescue- Thurber fescue 

5 $U3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 


Thurber fescue 


H. ARAR8 — low sagebrush 
1 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
2 SU3.1 B  Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
3 SU3.2 B 
A 
E 


sparse Arizona fescue-grasses 

(Parry oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 

Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


|. ARCA13 - silver sagebrush 
1 SU4.1 B Thurber fescue-silver sagebrush-(Idaho fescue-) joaarese) 
2 SU4.1 A Silver sagebrush-Thurber fescue-(Parry oatgrass- 
(sparse Idaho fescue) 
3 $U4.1 C_ Silver sagebrush-Idaho fescue-sparse Thurber fescue 
J. CHRYS9 — rabbitbrush* 


2 GA5.0 B_ Rabbitbrush-sparse fescues 


(sparse Parry oatgrass) 

Low sagebrush-sandwort-sparse Thurber fescue- 
4 SU3.1 
5 $U3.1 


K. DAPA2 — Parry oatgrass 
GA4.0 


1 0 A Thurber fescue-Arizona fescue-(Parry oatgrass) 

1 $U4.1_B Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 

2 GA5.0 C  Oatgrass-Thurber fescue-Idaho fescue 

2 SU3.1_ B Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
ee Parry oatgrass) 

2 SU4.1 A Silver sagebrush- Thurber fescue-(Parry oatgrass-) 

sparse Idaho fescue) 

8 §U1.5 B_ (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 

Ag SUiHom GC a “y sagebrush-sedges- (Parry oatgrass-) (sparse Thurber 
escue 

4 $U1.7 B_ Parry oatgrass-Min. big sagebrush-Idaho fescue- Thurber fescue 

4 SU3.1 A ied oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 

5 SU3.1 E Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


L. FEAR2 — Arizona fescue 
1 GA4.0 A Thurber fescue-Arizona fescue-(Parry oatgrass) 
1 SU3.2 Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 


> 


2 FM1.5 C_ Aspen-Thurber fescue-Arizona fescue 

2 GA5.0 B_ Rabbitbrush-sparse fescues 

2 SU1.5 A Mtn. big sagebrush-Thurber fescue-(sparse Arizona fescue-) 
bluegrass 

3 SU1.5 B_ (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 

3 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 

4 GA4.0 B_ Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 


Community Type Key 


M. FEID — Idaho fescue 
GA5.0 A Thurber fescue-ldaho fescue 
SU4.1 Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 
GA5.0 Rabbitbrush-sparse fescues 
Oatgrass- Thurber fescue-Idaho fescue 
Idaho fescue-sparse Thurber fescue 
Mtn. big sagebrush-(sparse) Thurber fescue-sparse Idaho fescue 
Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(parse Parry oatgrass) 
ilver Sagebrush- Thurber fescue-(Parry oatgrass-) 
(sparse Idaho fescue) 
Silver sagebrush-Idaho fescue-sparse Thurber fescue 
Parry oatgrass-Mtn. big sagebrush-Idaho fescue- Thurber fescue 
Liat es low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwo 


N. CAGE2 - elk sedge 
1 FM1.5 8B Thurber fescue-elk sedge-aspen 
3 SA75 C_ Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
servicebery 
4 SA75 B_ Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 
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0. MUMO — mountain muhly 
1 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
4 GA4.0 B_ Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 


P. MUHLE — muhly* 
1 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
4 GA4.0 B Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 


Q. GLYCE — mannagrass 
2 RI7.0 EE Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


R. CAREX — sagebrush sedges* 
1 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
3 SU1.5 B_ (Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 
4 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
AYSU1.5 WG Alb “ sagebrush-sedges-(Parry oatgrass-) (sparse Thurber 
escue 


S. ELTR7 — slender wheatgrass 
1 GA6.0 B_ Thurber fescue-moist forbs-slender wheatgrass 


T. JUAT - Baltic rush 
2 RI7.0 EE Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


U. Dry grasses* 
2 SU3.1 B 


34 SU3.27 1B 
5 SU3.1 E 


Grasses-low sagebrush-(Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 

Low sagebrush-sandwort-sparse Thurber fescue- 

sparse Arizona fescue-grasses 

Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 


V. POPR — Kentucky bluegrass 
2 Ri7.0 EE Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 
2 SU1.5 A Mtn. big sagebrush-Thurber fescue-(sparse Arizona fescue-) 
bluegrass 


W. ELRE3 - quackgrass 
2 Ri7.0 Big sagebrush-Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


X. VIAM — American vetch 
1 GA6.0 A Thurber fescue-vetch-forbs 


Y. Subalpine forbs* 
1 GA6.0 A Thurber fescue-vetch-forbs 
1 GA6.0 B Thurber fescue-moist forbs-slender wheatgrass 


Z. ERCO24 — sandwort 
3 SU3.2 B Low sagebrush-sandwort-sparse Thurber fescue- 
sparse Arizona fescue-grasses 
4 SU3.1 A (any oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 
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Community Type Key 


& 
90. STHY6 — Indian ricegrass 


3 GA1.0 A  Grama-needlegrass-Indian ricegrass-(winterfat) 
3 SB1.0 A Wyoming big sagebrush-needle-and-thread-Indian ricegrass- 

short shrubs) hy 
3 SB1.0 C  Rabbitbrush-muttongrass-sparse Indian ricegrass- 

Sparse Wyo. big sagebrush 

91. CAPU — Purple pinegrass 
1 GA7.6 A_ Purple pinegrass 
92. ELGL — Blue wildrye 

3 FM1.7 A  Aspen-meadow-rue-blue wildrye-elk sedge 

93. FESA — Rocky Mountain fescue 
2 Ri7.6 A Shrubby cinquefoil-fescue 
3 GA3.4 C_ Arizona fescue-muhly-(Rocky Mtn. oo 
3 SB2.5 B_ Black sagebrush-fescue-pine woods needlegrass 

94. CAGE2 — Elk sedge 
. POTR5 — aspen 

1 FM1.7 B_ Elk sedge-meadow-rue-aspen 
2 FD6.7 C  Aspen-elk sedge-rose-pachistima 
2 FL3.4 8B Aspen-elk sedge 
2 FM1.5 B_ Thurber fescue-elk sedge-aspen 
3 FD2.3 C Ponderosa pine-bitterbrush-elk sedge-aspen 
4 FL3.4 C_ Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 
4 FM1.7 A Aspen-meadow-rue-blue wildrye-elk sedge 
5 FL3.4 A  Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


. PIEN — Engelmann spruce 

2 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 

4 FL3.4 C_ Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 

5 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


. ABBI2 — subalpine fir 
2 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 
5 FL3.4 A Subalpine fir-Engelmann spruce-(lodgepole pine-) aspen-elk sedge 


. PSME — Douglas-fir 
3 FD6.5 A  Douglas-fir-serviceberry-elk sedge 
4 FD6.7 A _ Douglas-fir-snowberry-pachistima-elk sedge 


. PIPO — ponderosa pine 
3 FD2.3. C Ponderosa pine-bitterbrush-elk sedge-aspen 


. Lodgepole pine 
4 FL3.4 C_ Lodgepole pine-(Engelmann spruce-aspen) -elk sedge 
5 FL3.4 A Subalpine fir-Engelmann spruce- (lodgepole pine-) aspen-elk sedge 


. ACGL — Rocky Mountain maple 
3 SA7.5 D_ Maple-snowberry-(Sask. serviceberry-) elk sedge- (dogwood) 


. SWSE — redosier dogwood 
3 SA75 D  Maple-snowberry-(Sask. serviceberry-) elk sedge- (dogwood) 
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|. AMAL2 — Saskatoon serviceberry 
2 SA74 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 


3 FD6.5 A _ Douglas-fir-serviceberry-elk sedge 
3 SA7.5 B_ Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 
3 SA75 D  Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 
4 SA6.4 D  Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 
4 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 
4 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 
4 SA7.5 C Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry 
5 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 
J. PAVI11 - chokecherry 
4 SA7.4 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 
K. QUGA - Gambel oak 
4 SA6.4 D_ Gambel oak-Saskatoon serviceberry- (big sagebrush-elk sedge-) 


spike-fescue-dry grasses 
4 SA7.4 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 


L. SYRO — mountain snowberry 

1 SA7.4 C_ Elk sedge-dry grasses-snowberry-sparse shrubs 

2 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

3 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

3 SA75 D  Maple-snowberry-(Sask. serviceberry-) elk sedge-(dogwood) 

4 FD6.7 A _ Douglas-fir-snowberry-pachistima-elk sedge 

4 SA74 E Saskatoon serviceberry-chokecherry-snowberry-elk sedge 

4 SA74 F  Gambel oak-Saskatoon serviceberry-snowberry-elk sedge 

4 SA75 C  Snowbery-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry 

5 SA7.4 D_  Snowbery-bitterbrush-muttongrass-needlegrass- 


(sparse elk sedge-sagebrush) 


M. PUTR2 - bitterbrush 
2 SA74 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 


3 FD2.3  C Ponderosa pine-bitterbrush-elk sedge-aspen 

3 SA74 8B Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 

5 SA6.4 8B Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 

5 SA7.4 D_ Snowberry-bitterbrush-muttongrass-needlegrass- 


(sparse elk Sedge-sagebrush) 


N. ARTR2 — big sagebrush 

2 SA74 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
Saskatoon serviceberry-big sagebrush-elk sedge- Thurber fescue 
Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 
Snowberry-sagebrush- Thurber fescue-elk sedge-sparse Sask. 
serviceberry 
Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 
Snowbery-bitterbrush-muttongrass-needlegrass- 
(sparse elk Sedge-sagebrush) 


0. Medium shrubs* 
1 SA7.4 C_ Elk sedge-dry grasses-snowberry-sparse shrubs 


P. ROWO - Woods rose 
2 FD6.7 C  Aspen-elk sedge-rose-pachistima 
2 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 


Q. PAMY — pachistima 
2 FD6.7 C  Aspen-elk sedge-rose-pachistima 
4 FD6.7 A _ Douglas-fir-snowberry-pachistima-elk sedge 


R. FETH — Thurber fescue 
2 FM1.5 B_ Thurber fescue-elk sedge-aspen 
3 SA7.5 B Saskatoon serviceberry-big sagebrush-elk sedge-Thurber fescue 
4 SA75 C  Snowberry-sagebrush-Thurber fescue-elk sedge-sparse Sask. 
serviceberry 
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S. LEKI2 — spike-fescue 
4 SA6.4 D_ Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 
5 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 


T. STIPA — needlegrasses* 
5 SA6.4 B_ Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 
5 SA74 D_ Snowbery-bitterbrush-muttongrass-needlegrass- 
(sparse elk sedge-sagebrush) 


U. ELGL — blue wildrye 
4 FM1.7 A Aspen-meadow-rue-blue wildrye-elk sedge 


V. POFE — muttongrass 
2 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
3 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
5 SA7.4 D_ Snowbery-bitterbrush-muttongrass-needlegrass- 
(sparse elk sedge-sagebrush) 


1 SA7.4 C_ Elksedge-dry grasses-snowberry-sparse shrubs 
4 SA6.4 D_ Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 


X. THFE — Fendler meadow-rue 
1 FM1.7 B_ Elk sedge-meadow-rue-aspen 
4 FM1.7 A Aspen-meadow-rue-blue wildrye-elk sedge 


Y. Subalpine forbs* 
2 FR5.4 D_ Rose-forbs-elk sedge-sparse spruce & fir 


95. ELTR7 — Slender wheatgrass 


1 GA6.2 B Slender wheatgrass-Kentucky bluegrass-increaser forbs 
1 GA7.0 A Slender wheatgrass-Idaho fescue-forbs 

2 GA6.2 A _ Osha-slender wheatgrass 

3 GA6.0 B_ Thurber fescue-moist forbs-slender wheatgrass 


& 
96. MUHLE — Muhly* 


INCLUDES mountain muhly (MUMO) 
and slimstem muhly (MUFID) 


A. PIPO — ponderosa pine 
3 FD2.1 A Ponderosa pine-fescue-muhly 


B. PUTR2 — bitterbrush ; 
4 $S5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 


C. ARTR2 — big sagebrush 

2 0 B_ Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
Big sagebrush-grasses-Arizona fescue-muhly 
Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 
Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 
Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 

$S4.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 

D. ARAR8 — low sagebrush 

4 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 

sparse Arizona fescue 
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E. DAPA2 — Parry oatgrass 
2 GA3.4 8B Arizona fescue-mountain muhly-Parry oatgrass 
2 §S4.0 B_ Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
3 GA3.4 A Oatgrass-Arizona fescue (-muhly) 
3 SS4.0 A Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
5 GA4.0 B_ Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 


Community Type Key 


. FEAR2 — Arizona fescue 


1 GA3.4 D  Muhly-sparse fescue 

GA3.4 Arizona fescue-mountain muhly-Parry oatgrass 

GA3.4 Arizona fescue-muhly-(Rocky Mtn. fescue) 

$S$4.0 Arizona fescue-muhly-big sagebrush-sparse Parry oatgrass 
Oatgrass-Arizona fescue (-muhly) 
Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
Big sagebrush-grasses-Arizona fescue-muhly 
Ponderosa pine-fescue-muhly 
Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
Bitterbrush-big Sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
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. FEID — Idaho fescue 


3 SU2.0 A_ Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 
3 $U2.0 B_ Mtn. big sagebrush-idaho fescue-Slimstem muhly-sedges 


. FETH — Thurber fescue 


4 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
5 GA4.0 B_ Sedge-Arizona fescue-oatgrass-Thurber fescue-muhly 


|. FESA — Rocky Mountain fescue 


1 GA3.4 D  Muhly-sparse fescue 
2 GA3.4 C_ Arizona tescue-muhly-(Rocky Mtn. fescue) 
3 FD2.1 A Ponderosa pine-fescue-muhly 


. CAREX — sagebrush sedges* 


3 $S4.0 A Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 
3 SU2.0 A_ Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 
3 SU2.0 B Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 
4 §S5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
4 SU3.2 A Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 
4 $S4.0 E_ Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
5 GA4.0 B  Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 
. STIPA — needlegrass* 
4 SS5.0 G_ Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 
. Dry grasses* 
3 SS4.0 F Big sagebrush-grasses-Arizona fescue-muhly 
3 SS4.0 G_ Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
4 §S4.0 E Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 


97. DAIN — Timber oatgrass 


GA7.5 A _ Timber oatgrass 
SU4.1_ B_ Thurber fescue-silver sagebrush-(Idaho fescue-) (oatgrass) 


& 


98. CHGR15 — Blue grama 


po 


. JUSC2 — Rocky Mountain juniper 


3 FD1.1 A Juniper-ricegrass-grama-fescue 


. ARNO4 — black sagebrush 


2 SB2.4 A Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 
pine woods needlegrass 
4 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 


. TECA2—horsebrush 


2 SB2.4 A Black sagebrush-blue grama-horsebrush-dwarf rabbitbrush- 
pine woods needlegrass 


. CHDE2 — dwarf rabbitbrush 


2 SB2.4 A Black sagebrush-blue grama-horsebrush-dwarf rabbitbrush- 
pine woods needlegrass 


. PIRI6 — pingue 


2 GA3.0 B_ Pingue-blue grama 
3 GA3.0 A Arizona fescue-pingue-blue grama-needle-and-thread 


Ba 
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F. KRLA2 — winterfat ‘ ; 
1 GA1.0 A  Grama-needlegrass-Indian ricegrass-(winterfat) 
2 GA1.0 B_ Needle-and-thread-grama-(winterfat) 


G. FEAR2 - Arizona fescue 
2 GA3.0 C_ Needle-and-thread-blue grama-Arizona fescue 
3 FD1.1 A Juniper-ricegrass-grama-fescue 
3 GA3.0 A_ Arizona fescue-pingue-blue grama-needle-and-thread 


H. STHY6 — Indian ricegrass 
1 GA1.0 A  Grama-needlegrass-Iindian ricegrass-(wintertat) 


|. Ricegrass* 
3 FD1.1 


J. FESA — Rocky Mountain fescue 
3 FD1.1 A  Juniper-ricegrass-grama-fescue 


K. STCO4 — needle-and-thread ; 
2 GA1.0 B_ Needle-and-thread-grama-(winterfat) 
2 GA3.0 C  Needle-and-thread-blue grama-Arizona fescue 
3 GA3.0 A_ Arizona fescue-pingue-blue grama-needle-and-thread 


A Juniper-ricegrass-grama-fescue 


L. STPI2 — pine woods needlegrass 
2 SB2.4 A _ Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 
pine woods needlegrass 
4 SB2.4 8B Black sagebrush-muttongrass-pine woods needlegrass-blue grama 


M. STIPA — needlegrass* 
1 GA1.0 A  Grama-needlegrass-indian ricegrass-(winterfat) 


N. POFE — muttongrass 
4 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 


99. STPI2 — Pine woods needlegrass 


3 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 

3 SS1.0 A Big sagebrush-muttongrass-pine woods needlegrass- 
needie-and-thread 

4 SB2.5 B Black sagebrush-fescue-pine woods needlegrass 

5 SB2.4 A_ Black sagebrush-blue grama-horsebrush-dwart rabbitbrush- 


pine woods needlegrass 


& 
100. POFE — Muttongrass 


A. AMAL2 — Saskatoon serviceberry 
3 SA74 A_ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 


B. PUTR2 — bitterbrush 
3 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
3 SA7.4 D_ Snowberry-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-Sagebrush) 
3 $82.0 A_ Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
3 $S2.0 B Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 
5 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
C. ARTRW8 — Wyoming big sagebrush 
2 $B1.0 C_ Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


D. SYRO — mountain snowberry 
3 SA7.4 A _ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
3 SA7.4 D_ Snowberry-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush 
5 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
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E. ARTR2-— big sagebrush 
2 $S1.0 A _ Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 


3 SA7.4 A Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 

3 SA74 D Se ae Da aa ss eens. (spate elk 
sedge 

3 SS2.0 A _ Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 

3 $S2.0 B Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 

5 SA7.4 B_ Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 


F. ARNO4 — black sagebrush 
2 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 


G. PEFL15 — shrubby cinquefoil 
1 RI7.6 C Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 
2 RI7.6 8B  Shrubby cinquefoil-muttongrass-quackgrass 


H. CHRYS9 — rabbitbrush* 
2 GA3.0 D_ Rabbitbrush-muttongrass-sparse fescue 
2 $B1.0 C  Rabbitbrush-muttongrass-sparse Indian ricegrass- 
Sparse Wyo. big sagebrush 
4 $S1.0 C  Rabbitbrush-sedges-needlegrass-muttongrass 


. FEAR2 — Arizona fescue 
2 GA3.0 D_ Rabbitbrush-muttongrass-sparse fescue 


. FEID — Idaho fescue 
1 RI7.6  C Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


= 


K. STHY6 — Indian ricegrass 
2 SB1.0 C  Rabbitbrush-muttongrass-sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


L. CHGR15 — blue grama 
2 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 


M. STPI2 — pine woods needlegrass 
2 SB2.4 B_ Black sagebrush-muttongrass-pine woods needlegrass-blue grama 
2 $S1.0 A _ Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 
3 SA7.4 D  Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 


N. STCO4 — needle-and-thread 
2 $81.0 A _ Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 
3 SA74 D  Snowberry-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 


0. STIPA — needlegrass* 
3 SA7.4 D  Snowbery-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-Sagebrush) 
3 $S2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
3 $S2.0 B_ Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 
4 $81.0 C  Rabbitbrush-sedges-needlegrass-muttongrass 


P. CAREX — sagebrush sedges 
3 $S2.0 A Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
4 $S1.0 C  Rabbitbrush-sedges-needlegrass-muttongrass 


Q. CAGE2 - elk sedge 
3 SA7.4 A_ Saskatoon serviceberry-elk sedge-muttongrass-big sagebrush- 
bitterbrush-snowberry 
3 SA7.4 D  Snowberry-bitterbrush-muttongrass-needlegrass-(sparse elk 
sedge-sagebrush) 
5 SA7.4 B 
R. Dry forbs* 


Big sagebrush-(bitterbrush-) elk sedge-snowberry-muttongrass 
1 RI7.6 C  Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


S. ELRE3 — quackgrass 
2 Ri7.6 8B  Shrubby cinquefoil-muttongrass-quackgrass 


T. TAOF — dandelion 
1 RI7.6 C Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 


& 
101. ELQU2 — Spikerush 


1 RJ10.1 D Spikerush-sedges 
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102. JUAT — Baltic rush 
Rush-cinquefoil-exotic grasses-dry shrubs 
Baltic rush-sedges-dry grasses-(cinquefoil) 
Kentucky bluegrass-Baltic rush-quackgrass-dry sedges 
Water sedge-reedgrass-Baltic rush-tufted hairgrass- 
planeleat willow-sedges 
Willows-Kentucky bluegrass-quackgrass-Baltic rush 
Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 
Big sagebrush- Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 


& 
103. JUNCU — Rushes 


ALSO SEE Baltic rush (JUAT) 


Planeleaf willow-forbs-rushes 


104. CAOB4 — Blunt sedge 


Sedge-Arizona fescue-oatgrass- Thurber fescue-muhly 


& 
105. CAREX — dry sedges* 
and CAREX — sagebrush sedges* 


Sedges-grasses-Arizona fescue-big sagebrush 

Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
sparse big sagebrush 

Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 
Rabbitbrush-sedges-needlegrass-muttongrass 
Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 

Mtn. big sagebrush-sedges-(Parry oatgrass-) (sparse Thurber 
fescue) 

Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 
Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 

Thurber fescue-low sagebrush-sedges-mountain muhly- 
sparse Arizona fescue 

(Parry oatgrass-) Mtn. big sagebrush- Thurber fescue-sedges- 
sparse Arizona fescue 

Idaho fescue-mtn. big sagebrush-slimstem muhly-sedges 
Mtn. big sagebrush-Idaho fescue-Slimstem muhly-sedges 
Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 
Bitterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
Big sagebrush-Parry oatgrass-(muhly-) Arizona fescue-sedges 


& 


106. POA — Bluegrasses 


Big sagebrush-bluegrasses-sparse bitterbrush 
Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 

Mtn. big sagebrush-Thurber fescue-(sparse Arizona fescue-) 
bluegrass 

Grayleaf willow-planeleaf willow-shrubby cinquefoil-water sedge- 
tufted hairgrass-bluegrass 


& 
107. STCO4 — Needle-and-thread 


Needle-and-thread-grama-(winterfat) 
Needle-and-thread-westem wheatgrass-wintertat 
Needie-and-thread-blue grama-Arizona fescue 
Needle-and-thread-sedges-sparse sagebrush-sparse rabbitbrush 
Grama-needlegrass-indian ricegrass- (winterfat) 
Wyoming big sagebrush-needle-and-thread-Indian ricegrass- 
ph shrubs) 

rizona fescue-pingue-blue grama-needie-and-thread 
Big sagebrush-muttongrass-pine woods needlegrass- 
needle-and-thread 
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108. STIPA — Needlegrasses 


Big sagebrush-needlegrasses-muttongrass-sparse bitterbrush 
Rabbitbrush-sedges-needlegrass-muttongrass 
Sedges-Parry oatgrass-needlegrasses-sparse bitterbrush- 
Sparse big sagebrush 
Big sagebrush-bitterbrush-spike-fescue-needlegrasses (Sask. 
serviceberry-elk sedge) 
Snowbeny-bitterbrush-muttongrass-needlegrass- 
(spas elk sedge-sagebrush) 

itterbrush-big sagebrush-muttongrass-needlegrasses-sedges 
Bitterbrush-big sagebrush-sedges-mountain muhly-needlegrass- 
sparse Arizona fescue 


109. PASM — Western wheatgrass 
Needle-and-thread-westem wheatgrass-winterfat 


® 


110. Dry Grasses* 
ALSO SEE the species in this group* 


D1 Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil) 
Be Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil) 


on or WD DBD KF MOMMNOBHVOON OMOMPYSFNOIOIODd DOD 


mrooogd 


Grasses-low sagebrush- (Thurber fescue-) sparse Idaho fescue- 
(sparse Parry oatgrass) 

Ponderosa pine-sparse grass-bare soil 

Aspen-grasses 

Big sagebrush-dry grasses-sparse Saskatoon serviceberry- 
sparse spike-fescue 

Elk sedge-dry grasses-Snowberry-sparse shrubs 

Wyoming big sagebrush-sparse grasses-sparse rabbitbrush 
Sedges-grasses-Arizona fescue-big sagebrush 

Big sagebrush-grasses-Arizona fescue 

Big sagebrush-grasses-Arizona fescue-muhly 

Bristlecone pine-wax Currant-grass 

Fringed sage-bare soil-increaser grasses 

Baltic rush-sedges-dry grasses-(cinquefoil) 

Willows-alder-dry grasses & forbs 
Snakeweed-sedges-grasses-sparse Parry oatgrass-sparse 
bitterbrush 

Bitterbrush-big sagebrush-sparse grasses-sparse Arizona fescue 
Mtn. big sagebrush-sparse Idaho fescue-sparse grasses 

Low sagebrush-(Idaho fescue-) grasses-Sandwort-sedges 

Low sagebrush-Parry oatgrass-grasses-sandwort 

Big sagebrush-rabbitbrush-snowberry-dry grasses 

Utah serviceberry-snowberry-sun sedge-dry grasses 

Big sagebrush-(bitterbrush-snowberry-) Sparse dry grasses 

Big sagebrush-snowberry-Arizona fescue-dry grasses 

Big sagebrush-Arizona fescue-sedges-grasses-(muhly) 

Big sagebrush-(Arizona fescue-) mountain muhly-grasses 
Bitterbrush-big sagebrush-Arizona fescue-grasses- (Parry oatgrass) 
Mountain big sagebrush-low sagebrush-Parry oatgrass-grasses- 
Thurber fescue 

Gambel oak-snowberry-(mountain-mahogany-) Utah serviceberry- 
dry grasses 

Big sagebrush-(Utah serviceberry-snowberry-) green needlegrass- 
dry grasses 

Low sagebrush-sandwort-sparse Thurber fescue- 

sparse Arizona fescue-grasses 

Utah serviceberry-big sagebrush-bitterbrush-snowberry-sedges- 
dry grasses 

Gambel oak-Saskatoon serviceberry-(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 

Mountain-mahogany-Utah serviceberry-snowberry-sedges- 

(big sagebrush-rabbitbrush-dry grasses) 


® 
111. ELRE2 — Quackgrass 


Willows-Kentucky bluegrass-quackgrass-Baltic rush 

Kentucky bluegrass-Baltic rush-quackgrass-dry sedges 

Shrubby cinquefoil-muttongrass-quackgrass 
Sagebrush-rabbitbrush-bluegrass-quackgrass-rush 

Big sagebrush- Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush 
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1 GA6.2 


2 FM1.7 
2 FM1.7 


2 GA6.0 


5 FM1.0 


RJ10.1 
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RI8.0 
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4 RI6.0 
6 FR5.4 
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112. POPR — Kentucky bluegrass 


D1 Dry grasses-dry forbs-Kentucky Pee cinnvaen 


D2 Dry grasses-dry forbs-Kentucky bluegrass- 
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cinquefoil 

Kentucky bluegrass-Baltic rush-quackgrass-dry sedges 
Aspen-Kentucky bluegrass-dandelion-snowberry 

Slender wheatgrass-Kentucky bluegrass-increaser forbs 
Shrubby cinquefoil-Kentucky bluegrass-bentgrass-dry sedge 
Willows-Kentucky bluegrass-quackgrass-Baltic rush 

Big sagebrush- Thurber fescue-Kentucky bluegrass-mannagrass- 
quackgrass-Baltic rush : 

Serviceberry willow-shrubby cinquefoil-currant-Kentucky bluegrass 
Blue willow-serviceberry willow-dry sedges-horsetail- 

Kentucky bluegrass 
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113. Exotic grasses* 
ALSO SEE the species in this group* 


Exotic grasses 

Aspen-exotic grasses-rose-swamp bluegrass 
Cottonwood-rose-medium shrubs-exotic grasses 

Medium shrubs-sparse cottonwood-exotic grasses 
Rush-cinquefoil-exotic grasses-dry shrubs 
Hawthom-chokecherry-exotic grasses 

Dwarf rabbitbrush-horsebrush-Wyoming big sagebrush-exotic 


grasses 
® 
114. POAN — Annual bluegrass 


1 RJ10.1 G Annual bluegrass-weedy wet forbs-sparse 


FORBS, FERNS, & BRYOPHYTES 





115. LIPO — Osha 
Osha-slender wheatgrass 


116. THFE — Fendler meadow-rue 
Aspen-meadow-rue-blue wildrye-elk sedge 
Elk sedge-meadow-rue-aspen 


117. VIAM — American vetch 
Thurber fescue-vetch-forbs 


a 
118. PTAQ — Bracken fern 


Aspen-chokecherry-(serviceberry-) snowberry- (bracken fern) 


119. PSLE — Marsh-marigold 
Water sedge-marsh-marigold-wet forbs 
Planeleaf willow-marsh-marigold-cliff sedge 
Shrubby cinquefoil-planeleaf willow-marsh-marigold-water sedge- 
reedgrass-tufted hairgrass 


B® 
120. EQAR — Horsetail 
Blue willow-serviceberry willow-dry sedges-horsetail- 
Kentucky bluegrass 
Spruce-(subalpine fir-) (cottonwood-) dogwood-reedgrass- 
horsetail 


121. Wet Forbs* 


ALSO SEE the various species in this group* 


Wet grasses & forbs 

Wet forbs-sedges 

Planeleaf willow-forbs-rushes 

Aspen-alder-willows-wet forbs 

Engelmann spruce-subalpine fir-wet grasses & forbs 
Grayleaf/barrenground willows-forbs-tufted hairgrass 
Water sedge-marsh-marigold-wet forbs 
Douglas-fir-subalpine fir-Engelmann spruce-alder-wet forbs 


B 


122. VACA3 — Sharpleaf valerian 
ALSO SEE moist forbs 
Thurber fescue-moist forbs-slender wheatgrass 
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123. Subalpine Forbs* 


ALSO SEE the various species in this group* 


B 
A 


rood wo 


Slender wheatgrass-Kentucky bluegrass-increaser forbs 
Slender wheatgrass-Idaho fescue-forbs 


& 


124. ERCO24 — Desert sandwort 
INCLUDING sandworts (EREMO) 


Sandwort-increaser forbs 

Low sagebrush-sandwort-sparse Thurber fescue- 

sparse Arizona fescue-grasses 

Low sagebrush-(Idaho fescue-) grasses-sandwort-sedges 

Low sagebrush-Parry oatgrass-grasses-sandwort 

ra Oatgrass-) low sagebrush-Idaho fescue-(Thurber fescue-) 
sandwort 


& 


125. Mosses 


Engelmann spruce-moss spp. 
Subalpine fir-Engelmann spruce-moss spp. 


126. Dry Forbs* 


ALSO SEE the various species in this group* 


B 
D 
C 
D1 
D2 


mama 


Mountain gooseberry-forbs 

Rose-forbs-elk sedge-sparse spruce & fir 

Sandwort-increaser forbs 

Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil) 

Dry grasses-dry forbs-Kentucky bluegrass-(cinquefoil) 
Annual bluegrass-weedy wet forbs-sparse 

Willows-alder-dry grasses & forbs 
Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 
Utah serviceberry-chokecherry-forbs 


& 
127. ARFR4 — Fringed sage 


Fringed sage-bare soil-increaser grasses 


128. TAOF — Dandelion 


Muttongrass-dandelion-forbs-shrubby cinquefoil-Idaho fescue 
Aspen-Kentucky bluegrass-dandelion-snowberry 


DEFINITION OF SPECIES GROUPS 


Community Type Key 


Species Group Membership 


CHRYS — rabbitbrush 


RIBES — currants (gooseberries) 


SALIX — tall willows 
SAMBU -— elderberries 
Short dry shrubs 


Medium shrubs 
Tall shrubs 


AGROS — Bentgrasses 
CAREX — dry sedges 
CAREX — mat sedges 
CAREX — sagebrush sedges 
CAREX — wet sedges 


GLYCE — mannagrasses 
MUHLE — muhly 

POA — alpine bluegrasses 
POA — bluegrasses 
STIPA — needlegrasses 


Dry grasses 


Wet grasses 


Exotic grasses 


Ricegrass 


Wet forbs 


Dry forbs 


Moist forbs 
Subalpine forbs 


SHRUBS 


Medium-height rabbitbrushes: Douglas (CHVI8), Parry (CHPA13), rubber (CHNA2). Not including Rabbitbrushes < 30 cm, 
such as dwarf (CHDE2) or dwarf Douglas (CHVIP5) 

In uplands, includes wax currant (RICE) and whitestem currant (RIIN2). In riparian areas or moist Forests, includes 
swamp gooseberry (RILA), trumpet gooseberry (RILE), mountain gooseberry (RIMO2), or Rothrock gooseberry (RIWO). 
Includes all willow species potentially 2 m or more tall: Bebb willow (SABE2), Geyer willow (SAGE2), yellow willow 
(SALU2), Pacific willow (SALUL), serviceberry willow (SAMO2), Booth willow (SABO), and blue [Drummond] willow 
(SADR) 

Includes blue elderberry (SACO) and mountain red elderberry (SAMI15) 

Includes horsebrush (TECA2), dwarf rabbitbrush (CHDE2), dwarf Douglas rabbitbrush (CHVIPS), pingue (PIRI6), and 
granite gilia (LEPU). 

All medium-height sagebrushes, rabbitbrushes, and bitterbrush. 

Sy iaeaal iene (AMAL2), Utah serviceberry (AMUT), Gambel oak (QUGA), Rocky Mountain maple (ACGL), Pacific 
willow (SALUL). 


GRAMINOIDS 


Mostly Idaho bentgrass (AGID);‘rough bentgrass (AGSC5), and variable bentgrass (AGVA). Does not include any of the 
redtops (AGEX, AGGI2, or AGST2). 

Elk sedge (CAGE2), dryland sedge (CAGE), pityophila sedge (CAPI7), Ross sedge (CAROS), needleleaf sedge (CASTES), 
sun sedge (CAPEH), blunt sedge (CAOB4), Douglas sedge (CADO2), threadleaf sedge (CAFI), silvertop sedge (CAFO3), 
and dryland sedge (CAXE). 

Sun sedge (CAPEH), dryland sedge (CAGE), and pityophila sedge (CAPI7). 

Needleleaf sedge (CASTE3), sun sedge (CAPEH), blunt sedge (CAOB4), Douglas sedge (CADO2), threadleaf sedge (CAF), 
silvertop sedge (CAFO3), and dryland sedge (CAXE). 

Most consistent are water sedge (CAAQ) and beaked sedge (CAUT). Other sedges are highly variable from place to place, 
and might include Bebb's sedge (CABE2), soft-leaved sedge (CADI6), Eggleston sedge (CAEG), Jones's sedge (CAJO), 
woolly sedge (CALA30), smallwing sedge (CAMI7), Nebraska sedge (CANE2), or “cliff sedge (CASC12). There are 
probably others. 

Northem mannagrass (GLBO), tall mannagrass (GLEL), American mannagrass (GLGR), or fowl mannagrass (GLST). 
These sometimes occur together. 

Mountain muhly (MUMO) or slimstem muhly (MUFI). 

Alpine bluegrass (POAL2), arctic bluegrass (POAR2), or Greenland bluegrass (POGL). 

Any bluegrass (Poa spp.) 

Needle-and-thread (STCO4), pine woods needlegrass (STPI2), Letterman needlegrass (STLE4), or Nelson's needlegrass 
(STNE3). Does not include Indian ricegrass (STHY6) or green needlegrass (STVI4). 

Grasses common on open, dry sites, for example: muttongrass (POFE), pine woods needlegrass (STPI2), prairie 
junegrass (KOMA), Sandberg bluegrass (POSE), fringed brome (BRCA10), and _needle-and-thread (STC04). There are 
probably others. 

Includes reedgrass (CACA4), tufted hairgrass (DECE), and the various mannagrasses (GLYCE - see above). Also might 
include wet sedges (see above) 

Grasses that have been deliberately sown as seed, for example: crested wheatgrass (AGCR), smooth brome (BRIN/), 
orchard grass (DAGL), and others. Also includes weedy or riparian grasses such as quackgrass (ELRE3), Kentucky 
bluegrass (POPR), redtops (AGEX, AGGI2, or AGST2), or common timothy (PHPR3). 

Indian ricegrass (STHY6) and littleseed ricegrass (ORMI2). 


FORBS 


Plants characteristic of wet, non-forested riparian areas, such as: cow-parsnip (HESP6), angelicas (ANGEL), Rocky 
Mountain hemlock-parsely (COSC2), Hornemann or hairy willow-herb (EPHO, EPCl), large-leaved avens (GEMA4), 
mountain bluebells (MECI3), common monkey-flower (MIGU), miterworts (MIPE, MIST3), cowbane (OXFE), elephantella 
(PEGR2), speedwells (VERON), and others. 

Various Indian paintbrushes (CASTI), milkvetches (ASTRA), fleabanes (ERIGE2), asters (ASTER), groundsels (SENEC), 
and many others 

Same as 'Subalpine Forbs' 

Plants such as nodding helianthella (HEQU2), meadow-rue (THFE), valerians (VAED, VAOC2), osha (LIPO), golden glow 
(RUAMS), monument plant (FRSP), and showy goldeneye (HEMU3). 
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Chapter 9. Description of the Ecological Types 
Summary of Taxonomy 


Coniferous Forests, Not Riparian 


1. Rocky Mountain Juniper Series 
FD1.1. Rocky Mountain juniper/ricegrass (JUSC2/ORMI2-STHY6) ¢ Lithic, Frigid Borolls 


Southerly steep upper slopes and scarps, moderate rainshadow 


2. Ponderosa Pine Series 
FD2.1. Ponderosa pine/Arizona fescue (PIPO/FEAR2) * Almost Lithic, Skeletal, Clayey-Argillic, 
Shallow-Mollic « Southeasterly gentle slopes, deep rainshadow 


FD2.3. Ponderosa pine/antelope bitterbrush (PIPO/PUTR2) * Sandy-Skeletal, not Argillic, 

very well-drained * Southerly and Easterly moderate to gentle slopes 
Phase 1. FEAR2-MUMO; Lithic/Psammentic Haploborolls, S-LS-CSL, MD - WD - VW; 8360 - 8935 - 9400 ft 
Phase 2. POTR5-CAGE2; Ustorthents, CSL-LS, VW - XW - XW; 8800 - 9070 — 9340 


3. Bristlecone Pine Series 
FD3.1. Bristlecone pine/wax currant-Arizona fescue (PLAR/RICE-FEAR2) + Fragmental, very coarse, 
well-drained, Frigid * Deep rainshadow, Southerly moderate to steep slopes 
Phase 1. Typical; Cryoborolls-Cryumbrepts; 10180 - 10247 - 10380 ft 
Phase 2. DAPA2; Cryorthents-Haploborolls; 9440- 9907 - 10300 ft 


FD3.3. Bristlecone pine/Thurber fescue (PIAR/FETH) ° Cryic Borolls » 
Southerly and Westerly moderately steep slopes, Subalpine 





4. Blue Spruce Uplands Series . 
FD4.1. Blue spruce/Arizona fescue (PIPU/FEAR2) « Sandy Clay, Argic Borolls, at Frigid-Cryic ecotone * 


Gentle lower slopes, Easterly 
Phase 1. Typical; MD - MD - WD; 9280 - 9720 - 10060 ft 
Phase 2. DAPA2; WD; 9890 - 10015 - 10140 ft 


FD4.2. Spruce/kinnikinnick (PIPU-PIEN/ARUV) * Typic Cryoboralfs, Skeletal * Deep rainshadow 
Phase 1. PIPU-CAGE2; WD - WD - VW; 9400 - 9435 - 9470 ft 
Phase 2. PIEN-PIPU; MD - MD - WD; 9650 - 9983 - 10480 ft 


5. Douglas-Fir Series 
FD6.1. Douglas-fir/wax currant (PSME/RICE) * Mollic Eutroboralfs, Lithic or Fragmental, 


well-drained, shallow * Protected steep to very-steep slopes, old talus slopes 
Phase 1. Typical; VW - VW - VW; 8400 - 8990 - 10000 ft 
Phase 2. MARE11-JUCO6-ORMI2; PD - MD - MD; 8380 - 8607 - 8720 ft 


FD6.2. Douglas-fir/mountain snowberry (PSME/SYRO) ¢ Eutroboralfs, moderately drained * 
Protected northerly moderately steep slopes 

Phase 1. PONE2; Alfisols, Clayey-Skeletal; 8540 - 8928 - 9320 ft 

Phase 2. JAAM; Entisols, Sandy-Skeletal; 9800 ft 


FD6.4. Douglas-fir/Arizona fescue (PSME/FEAR2) « Eutroboralfs and Haploborolls 
Protected northeasterly moderately steep slopes 


FD6.5. Douglas-fir/Saskatoon serviceberry-pachistima (PSME/AMAL2-PAMY) » 
Argiborolls and Eutroboralfs * Northerly, protected moderate to steep slopes 
Phase 1. Typical; - ; 7960 - 8719 - 9920 ft 
Phase 2. POTR5-CAGE2; - ; 8980 - 9232 - 9520 ft 
Phase 3. ACGL,; - ; 8600 - 8900 - 9400 ft 


139 


FD6.7. Douglas-fir—aspen/pachistima-elk sedge (PSME-POTR5/PAMY-CAGE2) « 

Alfisols and shallow Haploborolls, well-drained * Protected northerly upper slopes 
Phase 1. Typical; Eutroboralfs & Argiborolls, Clayey to Fine to Loamy, Skeletal or not; 9050 - 9457 - 9900 ft 
Phase 2. LIBO3; Pachic Haploboroll, Loamy-Skeletal; 9160 ft 
Phase 3. MARE11; Haploborolls, Loamy-Skeletal to Sandy-Skeletal; 8920 - 9160 - 9670 ft 





FD7.0. Douglas-fir/kinnikinnick (PSME/ARUV) ° Alfisols, buried under Mollisols if POTRS dominant « 

Protected, gentle to moderately-steep slopes, various aspects | 
Phase 1. Typical; Eutroboralfs; 8760 - 9308 - 9900 ft 
Phase 2. PICO; Cryochrepts and Cryoboralfs; 9450 - 9747 - 10285 ft | 





FD7.1. Douglas-fir/bitterbrush (PSME/PUTR2) ¢ Alfisols, Inceptisols, and shallow Mollisols, Frigid, 

very well-drained to excessively well-drained * Moderate to steep slopes 
Phase 1. Typical; Eutroboralfs, Loamy-Skeletal to Sandy-Skeletal, VW - VW - XW; 8830 - 9260 - 9710 ft | 
Phase 2. PIPO; Eutroboralfs & Argiborolls, Clayey- Skeletal to Loamy-Skeletal, MD - MD - WD; 8580 - 9095 - 9400 ft | 


FD7.2. Douglas-fir/russet buffaloberry (PSME/SHCA) ¢ Inceptisols, very well-drained « 
Northerly moderate slopes 


FD7.4. Douglas-fir/Thurber fescue (PSME/FETH) ¢ Alfisols * Northwesterly moderate to steep slopes 


6. Lodgepole Pine Series 
FD8.1. Lodgepole pine/russet buffaloberry (PICO/SHCA) * Cryumbrepts and Cryochrepts * Westerly slopes 


Phase 1. Typical; VW - XW —- XW 
Phase 2. JUCO6-VAMYO; VW - VW - XW 
Phase 3. VACE; MD - MD - MD 








FD8.2. Lodgepole pine/silvertop sedge (PICO/CAFO3) * Cryumbrepts, moderately drained ° 
Glacial hills, moderate slopes 


FD8.3. Lodgepole pine/Rocky Mountain whortleberry (PICO/VAMYO) ¢ Alfisols, very well drained 
Northeasterly moderate slopes 


FD8.4. Lodgepole pine/grouse whortleberry (PICO/VASC) ¢ Inceptisols and Entisols, 
excessively well-drained « Subalpine upper slopes 


7. Subalpine Fir-Douglas-Fir Series 
FL2.5. Subalpine fir—-Douglas-fir/pachistima (ABBI2-PSME/PAMY) « Mollic Alfisols » 


Northerly moderate to steep slopes, < 9700 ft elevation 
Phase 1. Typical; MD - VW - VW; 9320 - 9735 - 10280 ft 
Phase 2. VAMYO; MD - WD - WD; 9540 - 9810 - 10050 ft 


8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 
FL2.4. Engelmann spruce/twinflower (PIEN/LIBO) « Dystric Cryochrepts and Glossoboralfs, 
well-drained to very well-drained * Protected lower Subalpine steep slopes 
Phase 1. ABBI2-VAMYO; Dystric Cryochrepts, VW; 10020 ft 
Phase 2. PSME-JUCO6; Typic Cryoboralfs, MD; 9990 ft 


FL2.6. Subalpine fir-Engelmann spruce/pachistima (ABBI2-PIEN/PAMY) « Cryoboralfs, well-drained 
to very well-drained * Northerly at low elevations, gentle to moderate slopes 

Phase 1. PICO-VACCI; Loamy (CL-SCL); 9840 - 10247 - 10860 ft 

Phase 2. EREX4; Clayey (C); 10200 ft 


FL3.2. Subalpine fir-Engelmann spruce/dwarf bilberry (ABBI2-PIEN/VACE) 
Inceptisols, Clay Loam to Sand, very well-drained * Westerly gentle slopes 


FL3.4. Subalpine fir-Engelmann spruce/elk sedge (ABBI2-PIEN/CAGE2) « Cryoboralfs or Cryochrepts, 
well-drained to very well-drained ¢ Gentle protected slopes 

Phase 1. ABBI2; Cryoboralfs, MD - VW - XW; 10200 - 10362 - 10480 ft 

Phase 2. PICO; Cryoboralfs & Cryochrepts, WD - WD; 10200 - 10507 - 10670 ft 
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FL3.5. Subalpine fir-Engelmann spruce/moss (ABBI2-PIEN/moss) * Cryoboralfs, Cryochrepts, 
and Cryorthents, well-drained * Northerly to easterly gentle to moderate slopes 


Phase 1. CAGE2; Cryoboralfs and Cryochrepts; 10125 - 10677 - 11050 ft 
Phase 2. PIEN; Cryoboralfs; 9745 - 10268 - 10560 ft 


Phase 3. POTRS; Cryorthent/Cryochrept; 9850 ft 


FL3.7. Engelmann spruce/mountain gooseberry (PIEN/RIMO2) + Cryoboralfs and Cryochrepts, 
well-drained * High-Subalpine, cold, gentle to moderate slopes 


Phase 1. Typical; Cryoboralfs, Loamy-Skeletal; 10875 - 11403 - 12125 ft 
Phase 2. PICO-VAMYO; Cryochrepts, Sandy-Skeletal; 10160 - 10850 - 11540 ft 





FL3.8. Subalpine fir-Engelmann spruce/Rocky Mountain whortleberry (ABBI2-PIEN/VAMYO) ° 
Cryochrepts, Typic to Dystric, very well-drained » Gentle to moderate Subalpine slopes 
Phase 1. PICO; 10880 - 11068 - 11385 ft 


Phase 2. POPU3; 10590 - 10600 ft 


8b. Subalpine Fir-Engelmann Spruce Series (Krummholz, Wind Deformed, Alpine Ecotone Forests) 


FL4.0. Subalpine fir-Engelmann spruce/grayleaf willow (ABBI2-PIEN/SAGL) » 
Lithic and Sublithic Cryoborolls, very well-drained * Krummholz upper Subalpine ecotone 


9. Limber Pine Series 


FL6.1. Limber pine-Douglas-fir/common juniper-moss (PIFL2-PSME/JUCO6-moss) ¢ Lithic, fragmental, 
well-drained to very well-drained » Southerly moderately-steep to very steep talus slopes 


Deciduous Forests 
10. Aspen Series 





FM1.0. Aspen/Saskatoon serviceberry-mountain snowberry (POTR5/AMAL2-SYRO) ° 


Haploborolls and Argiborolls, Pachic to Subpachic, moderately drained » Montane, protected, 
gentle to moderate benches and lower slopes 


Phase 1. Typical; mollic depth avg. 41 cm; 8060 - 8901 - 9600 ft 


Phase 2. PAVI11; mollic depth avg. 107 cm; 8520 - 8600 - 8680 ft 
Phase 3. PTAQ; 8440 ft 





FM1.5. Aspen/Thurber fescue (POTR5/FETH) * Cryoborolls, Argic Pachic to Subpachic, 
moderately drained * Subalpine, protected, gentle benches and slopes 


Phase 1. Typical; Mollic depth avg. 41 cm; 9280 - 9918 - 10400 ft 
Phase 2. SYRO-AMAL2-PAVI11; Mollic depth avg. 107 cm; 9035 - 9345 - 9600 ft 


FML.7. Aspen/Fendler meadow-rue-aspen peavine (POTRS/THFE-LALE2) * Cryoborolls, well-drained ° 
Subalpine, protected, gentle to steep slopes 

Phase 1. Typical; depth avg. 43 cm; 9120 - 9712 - 10080 ft 

Phase 2. LIPO; depth avg. 89 cm; 9140 - 9580 - 9960 ft 


Riparian Forests 
11. Narrowleaf Cottonwood Series 
FR5.1, Narrowleaf cottonwood/Pacific willow-silvertop sedge (POAN3/SALUL-CAFO3) * Endoaquolls ¢ 
Riparian, stream channels, 0.7-10% slope, < 9000 ft elevation 


Phase 1. Typical; XP - PD/MD - XW; 7570 - 8289 - 9380 ft 
Phase 2. BEFO2; MD; 7990 ft 


Phase 3. CRRI; PD - MD; 7530 - 8245 - 8790 ft 
Phase 4. POTR5-HESP6; PD - MD/WD - VW; 8255 - 8494 - 8880 ft 


12. Blue & Engelmann Spruces-Subalpine Fir Riparian Series 


FR5.3. Blue spruce/bluejoint reedgrass-honeysuckle (PIPU/CACA4-DIINS) * Aquolls and Histosols, 
poorly-drained to well-drained * Riparian streamsides, 2-15% slope 


Phase 1. POAN3; Endoaquolls, XP - VP - VP; 7810 - 8164- 8825 ft 
Phase 2. PIEN; Cryaquolls & Cryic Histosols, PD - MD - VW; 10075 - 10178 - 10280 ft 
Phase 3. ALINT; Borohemists & Endoaquents, VP - PD - MD; 8960 - 9040 - 9180 ft 
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FR5.4. Spruce/dogwood (PIPU-PIEN/SWSE) * Cryaquolls and Fluvaquents, Pachic, 
Poorly-drained to moderately drained, bouldery * Stream riparian areas, > 2'/2% slope 
Phase 1. POAN3; Cryaquolls and Fluvaquents, XP - XP - VP; 7990 - 8509 - 8925 ft 
Phase 2. PIEN; Cryaquolls, MD; 8670 - 8925 ft 
Phase 3. CACA4-DIINS; 9180 ft 


FRS.8. Subalpine fir-Engelmann spruce/bluejoint reedgrass-arrowleaf groundsel 
(ABBI2-PIEN/CACA4-SETR) * Cryaquolls, well-drained * Subalpine rivulets & draws, 
Order 1 stream channels 

Phase 1. Typical; 9700 - 10338 - 11640 ft 

Phase 2. PSME-ALINT-POTRS; 9590 ft 


Riparian Areas, Not Forested 


13. Yellow Willow Series 
RI5.0. Yellow willow/beaked sedge (SALU2/CAUT) * Aquic mineral soils and Histosols, 
poorly-drained to moderately-drained * Alluvial bottoms, benches, and streamsides, < 5% slope 
Phase 1. SAGE2; Borosaprists, Clayey, VP - PD - PD; 8350 - 8380 - 8400 ft 
Phase 2. ALINT-CACA4; Endoaquolls, Clayey, XP - MD - WD; 8300 - 8710 - 9320 ft 
Phase 3. SALU2; Endoaquolls and Histosols, Clayey or Fine-Loamy, XP - MD/WD - VW; 8630 - 9069 - 10165 ft 
Phase 4. BEFO2; Fluvaquentic Endoaquoll, Sandy-Skeletal, VW; 8040 ft 


14. Blue Willow-Serviceberry Willow-Booth Willow Series 
RI6.0. Blue willow/bluejoint reedgrass-beaked sedge (SADR/CACA4-CAUT) « Cryaquolls and Histosols, 
moderately drained, with some coarse and/or sand * Streamside terraces, < 9% slope 
Phase 1. Typical; perm. avg. 28 (MD); 8560 - 9353 - 10370 ft 
Phase 2. SAMO2; perm. avg. 20 (PD); 8710 - 9302 - 10130 ft 


RI7.0. Serviceberry willow/beaked sedge (SAMO2/CAUT) ¢ Cryaquolls, Loamy, 
poorly-drained to moderately-drained * Alluvial bottoms and slump blocks, < 5% slope 
Phase 1. Typical; depth avg. 103 cm; 8950 - 9614 - 10250 ft 
Phase 2. SABO2-CAUT; depth 75 cm; 10040ft 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 
RI8.0. Planeleaf willow/water sedge (SAPL2/CAAQ) * Cryaquolls or Histosols, 
poorly-drained to well-drained * Alluvial, wet flats and streamsides, < 7% slope 
Phase 1. Typical; always WD, depth avg. 41 cm; 9600 - 10010 - 10950 ft 
Phase 2. CACA4; XP - PD - MD, depth avg. 58 cm; 9620 - 10496 - 12040 ft 
Phase 3. BEGL-CACA4; VP - MD - MD, depth avg. 66 cm; 9540 - 10500 - 11040 ft 


RI8.5. Planeleaf willow-Wolf willow/water sedge (SAPL2-SAWO/CAAQ) ¢ Cryaquolls and Histosols, 
extremely poorly-drained to poorly-drained * Bottoms and streamside bogs, < 4% slope 

Phase 1. Typical; XP - XP - VP; 9510 - 9779 - 10110 ft 

Phase 2. BEGL; XP - VP - PD; 9740 - 10155 - 10650 ft 


RI7.6. Shrubby cinquefoil/Idaho fescue (PEFL15/FEID) * Deep-Mollic Cryoborolls, moderately drained « 
Moist rocky bottoms, benches, and slopes, not Northerly 


RJ11.0. Planeleaf willow/marsh-marigold (SAPL2/PSLE) * Cryaquents » 
Upper-Subalpine moist gentle slopes, < 6% slope 


16. Grayleaf Willow-Barrenground Willow Series 
RI9.5. Grayleaf willow-barrenground willow/water sedge (SAGL-SABR/CAAQ) « Cold Histosols and 
Aquolls, well-drained to very well-drained * Upper Subalpine streamsides and steep moist slopes 
Phase 1. CAAQ; Cryohemists and Cryosaprists, PD - MD - WD; 9240 - 10054 - 11000 ft 
Phase 2. DECE; Cryaquolls, VW; 11800 - 11940 - 12080 ft 
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17. Water Sedge Series 
RJ10.1. Water sedge/tufted hairgrass (CAAQ/DECE) * Deep, Cryic-Aquic soils, poorly drained ° 
Subalpine, flat basins holding water 
Phase 1. CAUT; depth 143 cm, mollic depth 125 cm; 9870 - 10330 - 10900 ft 
Phase 2. DECE-CACA4; depth avg. 83 cm, mollic depth avg. 43 cm; 9540 - 10479 - 12040 ft 


Grasslands 


18. Indian Ricegrass-Needle-and-thread Series 
GA1.0. Indian ricegrass/needle-and-thread—blue grama (STHY6/STCO4-CHGR15) * Shallow, 
well-drained to very well-drained, gravelly * Submontane, westerly, very exposed, 
wind-scarred tops of ridges and benches 
Phase 1. Typical; 7680 - 8520 - 9370 ft 
Phase 2. KRLA2; - ; 8005- 8384 - 8750 ft 


19. Arizona Fescue Series 
GA3.0. Arizona fescue/pingue (FEAR2/PIRI6) * Shallow, very well-drained, very gravelly « 
Submontane, southwesterly, very exposed, wind-scarred shoulders of ridges and benches 
Phase 1. CHGR15-LESU3; Aridic or Lithic Argiborolls or Haploborolls, depth avg. 43 cm; 8420 - 8907 - 9370 ft 
Phase 2. PIRI6-TETO; Typic or Lithic Argiborolls or Haploborolls, depth avg. 93 cm; 8730 - 9153 - 9430 ft 


GA3.4. Arizona fescue/muhly (FEAR2/MUHLE) « Argiborolls, moderately-drained to well-drained, 

Sandy and/or very Skeletal * Rainshadow, Southerly or Easterly parks and benches 
Phase 1. DAPA2-MUMO; Typic Argiborolls, Clayey-Skeletal to Loamy-Skeletal, perm. avg. VW; 9010 - 9878 - 10480 ft 
Phase 2. MUMO; Eutroboralfs, Haploborolls, and Argiborolls, Loamy-Skeletal, perm. avg. VW; 8760 - 9227 - 9520 ft 
Phase 3. MUFI-FESA; Lithic Argiborolls, various textures, perm. avg. MD; 9150 - 9453 - 9820 ft 


20. Thurber Fescue Series 
GA4.0. Thurber fescue/Arizona fescue (FETH/FEAR2) * Deep-loamy Argic Cryoborolls, 
moderately-drained to well-drained * Subalpine, southeasterly, gentle to steep colluvial benches and hillsides 
Phase 1. Typical; mollic depth avg. 62 cm; 9210 - 9555 - 9900 ft 
Phase 2. DAPA2; mollic depth avg. 33 cm; 9760 - 10176 - 10800 ft 


GAS5.0. Thurber fescue/Idaho fescue (FETH/FEID) * Deep-loamy Cryoborolls, 
moderately-drained to well-drained * Southerly, colluvial ridges and benches 
Phase 1. Typical; Depth avg. 83 cm, mollic depth avg. 57 cm; 9500 - 9897 - 10920 ft 
Phase 2. DAPA2; depth avg. 57 cc, mollic depth avg. 28 cm; 10320 - 10545 - 11120 ft 


GA6.0. Thurber fescue/Fendler meadow-rue — vetch — elk sedge (FETH/THFE-VIAM-CAGE2) 
Pachic Cryoborolls, poorly-drained to moderately-drained, subriparian, with mottles » Outside rainshadow, 
high-precipitation Subalpine, slumps and benches 
Phase 1. Typical; Argic Pachic Cryoborolls, Fine, not skeletal, perm. avg. PD; 8700 - 9551 - 10315 ft 
Phase 2. VACA3-ADLE; Argic or Argic Pachic Cryoborolls, Fine or Loamy-Skeletal, perm. avg. PD/MD; 
10140 - 10478 - 11240 ft 
Phase 3. LIPO; Pachic Cryoboroll, Sandy-Skeletal, perm. VW; 10120 ft 


21. Osha Series 
GA6.2. Osha/meadow-rue — peavine — slender wheatgrass (LIPO/THFE-LALE2-ELTR7) ¢ 
Cryoboralfs, Montmorillonitic, not Skeletal » Slumps, flats, and benches, Easterly 


22. Idaho Fescue Series 
GA7.0. Idaho fescue/slender wheatgrass (FEID/ELTR7) * Mollic Cryumbrepts, 
poorly-drained to moderately-drained, Skeletal + Gentle slopes of parks, Southerly 


23. Timber Oatgrass Series 
GAT7.5. Timber oatgrass/tufted hairgrass (DAIN/DECE) ¢ Shallow cold non-Mollic soils, 
moderately-drained » High-Subalpine very-windy ridgetops and shoulders, Westerly, very exposed to wind 


24. Purple Pinegrass Series 


GAZ7.6. Purple pinegrass/Scribner wheatgrass (CAPU/ELSC4) * Shallow Cryoborolls, Very well-drained * 
High-Subalpine very windy ridgetops and shoulders, Southerly 
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Shrublands, Not Riparian 


25. Utah Serviceberry-Saskatoon Serviceberry Series 
SA3.0. Utah serviceberry/mat sedges (AMUT/CAPI7-CAGE-CAPEH) ¢ Frigid Borolls » 


Leeward upper moderate to steep slopes, snow-deposition sites 
Phase 1. Typical; Argiborolls, MD - WD - VW; 8000 - 8466 - 8880 ft 
Phase 2. Typical; Haploborolls, VW - VW - XW; 8420 - 8603 — 8760 ft 
Phase 3. CEMO2; Lithic or Fragmental Argiborolls or Haploborolls, WD - VW - XW; 7700 - 8398 - 9040 ft 
Phase 4. QUGA-CEMO?; Typic Argiborolls, Clayey-Skeletal, all WD; 7600 - 8080 - 8560 ft 


SA4.0. Utah serviceberry/green needlegrass (AMUT/STVI4) * Pachic Argiborolls » 

Leeward, protected Easterly upper slopes, snow-deposition sites, moderate to steep 
Phase 1. Typical; Pachic & Typic Argiborolls, Fine, VP-PD-WD, depth 61-183 cm; 8000-8880 ft 
Phase 2. CEMO2; Lithic Argiborolls, Skeletal, WD-VW-VW, depth 34-62 cm; 8420-8760 ft 


SA6.4. Saskatoon serviceberry/spike-fescue (AMAL2/LEKI2) * Deep Argiborolls and Haploborolls « 
Leeward, protected, Northerly and Easterly upper slopes, snow-deposition sites 

Phase 1. Typical; WD - VW - XW; 8620 - 8906 - 9250 ft 

Phase 2. QUGA-CEMO2; MD - MD - WD; 8050 - 8633 - 9100 ft 


SA7.4. Saskatoon serviceberry/elk sedge (AMAL2/CAGE2) « Deep Haploborolls and Argiborolls = 
Leeward upper slopes and protected middle to lower slopes, moderate to steep, snow-deposition sites 
Phase 1. Typical; Argiborolls, fine-textured, VP - MD - WD; 8580 - 8880 - 9580 ft 
Phase 2. PUTR2; Haploborolls and Argiborolls, coarse to Sandy, often Lithic, WD - VW - XW; 8780 - 9229 - 9840 ft 
Phase 3. PAVI11; Argiborolls, PD - MD - WD; 8840 - 8908 - 9080 ft 
Phase 4. QUGA-LEKI2; Argiboroll and Haploboroll, MD - WD; 8560 - 8580 - 8600 ft 


SA7.5. Saskatoon serviceberry/Thurber fescue (AMAL2/FETH) * Argic Cryoborolls « 

Leeward upper moderate to steep slopes, snow-deposition sites 
Phase 1. CAGE2; Argic & Boralfic Cryoborolls, Clayey- Skeletal, PD - MD - WD; 8840 - 9219 - 9925 ft 
Phase 2. PAVI11; Argic Pachic Cryoboroll, Loamy- Skeletal, VW; 9020 ft 
Phase 3. ACGL; Argic Pachic Cryoboroll, Sandy-Skeletal, VW; 9720 ft 


26. Rocky Tall-Shrublands Series 
SA9.0. Rocky shrublands (HODU-RUID-PEFL15-JUCO6-RICE-etc.) * Lithic soils » 


Dry, steep rockslides and outcrops 


27. Wyoming Big Sagebrush Series 
SB1.0. Wyoming big sagebrush/Indian ricegrass — needle-and-thread (ARTRW8/STHY6-STCO4) 


Aridic Argiborolls and Haplargids, dry, warm * Southerly old-alluvial benches and flats, slope <14% 
Phase 1. Typical; VP - MD - WD; 7860 - 8291 - 8900 ft 
Phase 2. CHDE2-TECA2; VP - WD - XW; 7675 - 7998 - 8620 ft 


28. Black Sagebrush Series 
SB2.4. Black sagebrush/pine woods needlegrass (ARNO4/STPI2) * Eutroboralfs and Glossoboralfs, 


“Concrete” (both Skeletal and Montmorillonitic), very Clayey * Benches and gentle ridge-slopes, < 9000 ft 


SB2.5. Black sagebrush/Arizona fescue (ARNO4/FEAR2) « Eutroboralfs, shallow to “concrete” 
(Skeletal and Montmorillonitic), very clayey * Benches and gentle ridge slopes, < 9200 ft 


29. Big Sagebrush-Antelope Bitterbrush Series 
SS1.0. Big sagebrush/muttongrass-pine woods needlegrass (ARTR2/POFE-STPI2) 
Argiborolls, Typic or Pachic * Residual or Colluvial, southerly to westerly slopes, < 9,300 ft 
Phase 1. Typical; PD - WD - VW; mollic depth avg. 59 cm; 8000 - 8742 - 9220 ft 
Phase 2. TECA2-CHDE2; PD - MD - VW;; mollic depth avg. 69 cm; 8470 - 8714 - 9400 ft 


SS2.0. Bitterbrush-big sagebrush/needle-and-thread — pine woods needlegrass (PUTR2-ARTR2/ 
STCO4-STPI2) » Argiborolls and Haploborolls * Somewhat protected upper to middle slopes, < 9,100 ft 
Phase 1. Typical; Sandy, WD - VW - XW; 8240 - 8805 - 9040 ft 
Phase 2. Typical; Loamy-Skeletal or Fine-Loamy, MD - MD - WD; 8100 - 8643 - 8990 ft 
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§S4.0. Big sagebrush/Parry oatgrass-Arizona fescue (ARTR2/DAPA2-FEAR2) * Argiborolls * 
Gentle to moderate flats and slopes, 8,600-10,100 ft 
Phase 1. DAPA2; Argiborolls, Skeletal, PD - MD - WD; 8990 - 9477 - 10100 ft 
Phase 2. ARTR2-FEAR2; Haploborolls & Argiborolls, Skeletal, some Fragmental, MD - WD - VW; 
8630 - 9101 - 10120 ft 
Phase 3. MUMO-FESA; Argiborolls, Skeletal, MD - WD - VW; 8620 - 9392 - 9960 ft 


SS5.0. Bitterbrush-big sagebrush/Arizona fescue (PUTR2-ARTR2/FEAR2) * Borolls * 
Gentle to moderate flats and slopes, partial rainshadow 
Phase 1. DAPA2; Typic Argiborolls, Loamy-Skeletal & Clayey-Skeletal, all WD; 8700 - 8794 - 8960 ft 
Phase 2. DAPA2-MUMO; Typic Argiborolls, Loamy- Skeletal, VW; 8940 - 8950 - 8960 ft 
Phase 3. FEAR2; Typic Argiborolls, Loamy-Skeletal, MD - VW - XW; 8380 - 9015 - 9600 ft 
Phase 4. FEAR2-MUMO-FESA,; Typic or Lithic Argiborolls, Haploborolls, or Haplargids, MD - WD - XW; 
8640 - 8955 - 9600 ft 


30. Mountain Big Sagebrush Series 
SU1.5. Mountain big sagebrush/Thurber fescue-Arizona fescue (ARTRV/FETH-FEAR2) ¢ 


Cryoborolls, Typic or Argic * Gentle slopes and slumps 
Phase 1. Typical; depth avg. 70 cm, mollic depth avg. 35 cm; 8840 - 9442 - 10220 ft 
Phase 2. DAPA2; depth avg. 56 cm, mollic depth avg. 20 cm; 9560 - 9745 - 9990 ft 


SU1.7. Mountain big sagebrush/Thurber fescue-Idaho fescue (ARTRV/FETH-FEID) * Cryoborolls ¢ 
Gentle to moderate slopes, benches, and slumps, Northerly 

Phase 1. Typical; VW; 9600 - 9957 - 10400 ft 

Phase 2. DAPA2; XP - PD - WD; 9440 - 9695 - 9920 ft 


SU2.0. Mountain big sagebrush/Idaho fescue (ARTRV/FETH-FEID) * Cryoborolls, Typic, Skeletal « 
Gentle benches, slumps, and slopes 


31. Low Sagebrush Series 
SU3.1. Low sagebrush/Parry oatgrass-Idaho fescue (ARAR8/DAPA2-FEID) * Cryic, Argillic, 


Montmorillonitic soils, poorly drained » Gentle slopes 
Phase 1. Typical; Cryoboralfs, depth avg. 76 cm, mollic (color) avg. 19 cm; 9000 - 9528 - 9920 ft 
Phase 2. FETH; Argic Pachic Cryoborolls, depth avg. 99 cm, mollic (color & base-sat.) avg. 33 cm; 9210 - 9642 - 10490 ft 


SU3.2. Low sagebrush/Parry oatgrass-Thurber fescue-Arizona fescue (ARAR8/DAPA2-FETH-FEAR2) * 
Pachic Argiborolls, Clayey, Montmorillonitic * Gentle to moderate slopes and slumps, Alluvial 


32. Silver Sagebrush Series 
SU4.1. Silver sagebrush/Thurber fescue-Idaho fescue (ARCA13/FETH-FEID) * Cryoborolls, 


Abruptic to Argic * Partial rainshadow, old-alluvial parks 
Phase 1. FETH; depth avg. 105 cm; 9450 - 10020 - 10390 ft 
Phase 2. DAPA2-FETH; depth avg. 80 cm; 9300 - 9390 - 9990 ft 
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1. Rocky Mountain Juniper Series 


1. Rocky Mountain Juniper Series 


General Description 
Juniperus scopulorum Series of Hess (1981-1986), Alexander 


and others (1986), and Kittel and others (1994); Juniperus 
scopulorum Alliance of Kittel and others (1996). Includes part of 
the Juniperus Series of Layser and Schubert (1979). There 
should probably be at least two separate Series included in 
Layser and Schubert’s concept, Juniperus occidentalis (Northern 
Great Basin and Pacific Northwest) and Juniperus scopulorum 
(Western Great Plains and valleys of the Rocky Mountains). 

Precipitation zone: 300-360-410 mm/yr (12-14-16 in/yr) 
(Terwilliger and Tiedeman 1978, Tiedeman and others 1987, 
local data). Mean annual air temperature 4.6°C (Tiedeman and 
others 1987). 

Above-ground production (Tiedeman and others 1987): 

Average Production, 


Catego kg/ha/ 
Graminoids 152.6 
Forbs 43.7 
Shrubs 146.3 
Total 356.0 


There is considerable debate as to why pifion (Pinus edulis) 
does not occur commonly within these stands in the UGB. The 
two species (pifion and Rocky Mountain juniper) occur together 
just outside our area, to the east, southeast (Ramaley 1942, 
Shepherd 1975), and west. I believe the upper limit of pifion is 
set by average minimum sustained temperature for any three- to 
four-week period during the year; and there is no place in the 
UGB where this is high enough for pifion to grow. Dispersal of 
the large, edible seeds by native Americans, birds, or bears is 
another possible factor, but surely those dispersal agents would 
have gotten here fairly often. There are a very few isolated 
individual pifion trees around the UGB (Art Haines, personal 
communication; Joe Pecor, personal communication). 


Distribution 
In the UGB, elevations are 8,360-8,920-9,240 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Rocky Mountain juniper/ricegrasses 8,360-9,240 FD1.1 


(JUSC2/ORMI2-STHY6) 


Timber Management 
Low tree production, sites are cold and dry, growth is very 


slow, and slopes are typically bouldery and steep (Hess and 
Alexander 1986). Some use is made of the trees as fuelwood, 
otherwise the stands of this Series are unsuitable for productive 
timber management. 

Volume equations for Rocky Mountain juniper in Colorado 
are given in Chojnacky (1985). 


Vegetation Management Practices 
No vegetation management recommended except possibly 


rehabilitation-revegetation for degraded sites. Recommend 
unsuitable range in cattle or sheep allotments (low production, 
high risk of soil loss). 


Fire Ecology 
Fire Group 1 — Juniper, pifion-juniper, and pifion woodland 
associations. Estimated time periods for establishment after a 
stand-replacing fire are (Erdman 1970, quoted in Crane 1982): 
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Skeleton forest and bare soil 0 yr 
Annual herbs 2 yr 
Perennial grass-forb stage 4 yr 
Shrub stage 25 yr 
Shrub-open tree stage 100 yr 
Climax pifion-juniper forest 300 yr 


Crane (1982) indicates that extra moisture or shade after a fire 
may increase the possibility of juniper seedling survival. 


Insects and Diseases 
Unknown. 


Livestock Range Management 
Forage production is low to very low. The sites are typically 
steep, bouldery, and far from water, so livestock very seldom get 
there. 


Wildlife Management 
Forage production for deer is typically sparse, but these 


stands do provide cover and habitat for standing. Visibility from 
most of these stands is very good. Where these stands have 
palatable shrubs such as mountain-mahogany (Cercocarpus 
montanus) or bitterbrush (Purshia tridentata), there is significant 
value for browse for deer, and to a less extent, elk. 

Stands of this Series are common components of the critical 
winter ranges for mule deer and elk in the UGB, as is also true in 
other valleys in western Colorado (Terwilliger and Tiedeman 
1978, Tiedeman and others 1987). 

Several of the stands in the UGB are also within habitat used 
by bighorn sheep. Sites of a type similar to the juniper type we 
have in the UGB are an important component of a low-elevation 
bighorn sheep winter range (but not the intermediate range or 
summer-lambing range) in an area west of Saguache near the 
UGB. Within the winter range, only fringed sage (Artemisia 
frigida) is a major component of the bighorn diets that occur in 
pifion-juniper stands (Shepherd 1975). 


Mapping and Map Units 
Distinctive pattern on aerial photographs, often with 
individual juniper trees visible, on a steep warm slope. Stands 
moderate to large-sized, often isodiametric to elliptic. 


Roads and Trails 
Unsuitable for roads or trails (steep slopes, risk of soil loss). 


Hydrology 


Revegetation 
These sites are expected to be difficult to revegetate, since 


shallow dark upper horizon of soil is likely to have disappeared 
after most disturbances needing revegetation. Native species that 
occur here (blue grama, Indian ricegrass, Arizona fescue) could 
be tried, but these are all difficult to obtain and expensive. 


Recreation Management 
Scenic value can be high viewed from a distance. Visibility 


and scenic views are typically very good from within the stands, 
but few people get there — the visibility is used more by deer and 
bighorn sheep for protection from predators. 

Unsuitable for dispersed or developed recreation because of 
steep bouldery slopes, erosive soils, and high winds. Very little 
historic use. Unsuitable for facilities or development. 
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Distinguishing Features. Short juniper trees, steep Southerly 
slopes, sparse forest, very rocky soils, shallow to rock. 

Distribution. Montane and Foothills belts, very exposed to 
sun, moderately exposed to wind, in the Gunnison Basin. In 
general, this type is found throughout western Colorado in the 
colder, high-elevation parks and valleys. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component |Description 





Vegetation | Rocky Mountain juniper (JUSC2) dominant 
Solis | Lithic Argiborolls, bouldery or with bedrock outcrops 
Landform Steep southerly scarps and wind-scarred ridges vir 
iD Geology NE aay aul ote OUIRWETS fi 7h Glad Dit Ae 
"Water | Surface dry all year, subsurface moist in early season, 
then dry 
~~ Climate Su bmontane, near the lower forest ecotone — 
Other 


ty __ (isbn eee ee ee 


Variations. No Phases evident. 

Vegetation: Sparse tree layer typically 3 - 5 m tall, usually of 
Rocky Mountain juniper only. Shrub layer is variable, but there 
is typically some big sagebrush and rabbitbrush. There are few 
forbs, and grasses are sparse to moderately covering. Grasses 
including blue grama, muttongrass, and Indian ricegrass in the 
sun and littleseed ricegrass and various mat sedges in the shady 
patches. A few stands have Arizona fescue present, but it is never 
over 5% cover. Diversity moderate to low, TLC/S is 1.7-7.6. 
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1. Rocky Mountain Juniper Series 


Min-Avg-Max (n=8) 
15 - 34.8 - 63% 
3 -15.2 - 29% 
10 -39.1 - 59% 
1-2.9-5% 


Tree Cover 
Shrub Cover 
Graminoid Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


40 - 52 - 66% 
1-9.1- 16% 
51 - 91.4- 118% 
14 - 22 - 37 


Plant Associations. © Juniperus scopulorum/Oryzopsis 
micrantha-Stipa hymenoides p.a. , newly described here, as 
distinct from Juniperus scopulorum/Oryzopsis micrantha from 
the northern Great Plains (Nelson 1961, Hansen et al. 1984, 
Girard 1985, Hansen and Hoffman 1986). 

Soils: Sampled mostly as Lithic Argiborolls, shallow and 
dark-Mollic to rock, usually large boulders but sometimes 
bedrock. The soils are usually coarse to very coarse, moderately 
drained to well-drained. Based on warm-site indicator plants 
such as Rocky Mountain juniper, Indian ricegrass, and Arizona 
fescue, the sites are likely not Cryic. 

Min-Avg-Max 
28 - 50.9 - 80 cm 
Mollic Depth 2-12.0- 21cm sd = /.0.cm 
Permeability 17 - 36.4 - 48.9% sd = 17.5% 


Landforms and Geology. Moderately steep to very steep 
upper slopes and scarps, often concave both on the contour and 
the slope, almost always southerly. Submontane, either below the 
lower forest ecotone or near it. 
Min-Avg-Max 
8,360 - 8,920 - 9240 ft 
Aspect 14° - 171° - 240° r= 0.6 
Slope 29% - 39.2% - 46.9% sd = 6.2% 
Formation usually colluvial, continuing to present, from 
Sedimentary shales mixed with boulders and rocks from a wide 









Statistic 
sd = 26.6cm 





Total Depth 














Statistic 
sd = 339 ft 





Elevation 





Statistic 
sd = 22.2% 
sd = 9.5% 
sd = 16.4% 
sd = 1.4% 
sd = 7.9% High 
sd = 4.6% 
sd = 24.4% 

sd=/7.4 


Comments 

Max. ht. 2.8-5.0 m, JUSC2, occasional PSME-PIPO 
Max. ht. 0.9-2.1 m, ARTR2 and others 

ELEL5, KOMA, ORMI2, STHY6, CAREX, etc. 
Various spp., GF Layer 0.2-0.4 m 


Low for a forest 





variety of other sources, Igneous-Metamorphic-Glacial. High 
potential for mass movement. 





Climate. In watersheds of moderate rainshadow, but in the 
upper portions of those watersheds and Southerly, so dry to very 
dry, low precipitation. Warm to very warm, highly exposed to 
sun, moderately exposed to wind. 

Water. Very dry microclimate, but vegetation cover and 
coarse fragments hold some moisture through the season on 
better-condition sites. No permanent water on or near sites. 


Community Types 





Community Type 
A.Juniper-ricegrass- 
grama-fescue 


B. Juniper-bare 





Succession. Major disturbance factors: deer browsing. Other 
factors much less important, due to high angle of slope, little 
livestock forage, and distance to water. Removal of the sparse 
undergrowth, whether by wildlife browsing, grazing, or by road 
and trail activity, results in rapid soil loss or eventually mass 
movement of the slope. 

Potential Natural Communities. Only one: Community Type 
A, Juniper-ricegrass-grama-fescue. 


148 














Forage Prod. Comments 


lb/ac/yr 










This is the only tree juniper type in the 


Related Types. 
Gunnison Basin. The pifion-juniper stands outside the Gunnison 
Basin, and below it in elevation, are structurally similar, but are 
dominated by different junipers (Utah, oneseed), and in addition 
have pifion as a conspicuous component. 

Adjacent Types. Ecotones are usually to one of the ARTR2 
types on gentler slopes, or to PSME on more protected slopes. 


ee ee ee eee 


Resource Values. 
esource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Timber Suitability 
Potential Timber Production 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Timber 
Resource Cost of Management 
Cost of Rehabilitation 


Ecological Type FD1.1 
TREES 
JUSC2 Juniperus scopulorum 
SHRUBS 
AMUT Amelanchier utahensis 
ARNO4 Artemisia nova 
ARTR2 Artemisia tridentata 
CHDE2 Chrysothamnus depressus 
CHVI8 Chrysothamnus viscidiflorus 
OPPO Opuntia polyacantha 
PIRI6 Picradenia richardsonii 
PUTR2 Purshia tridentata 
RIIN2 Ribes inerme 
SYRO Symphoricarpos rotundifolius 
TECA2 Tetradymia canescens 
GRAMINOIDS 
CAPEH Carex pensylvanica ssp. heliophila 
CAPI7 Carex pityophila 
CHGR15 Chondrosum gracile 
ELEL5 Elymus elymoides 
FEAR2 Festuca arizonica 
JUSA Juncus saximontanus 
KOMA Koeleria macrantha 
ORMI2 Oryzopsis micrantha 
PASM Pascopyrum smithii 
POA Poa 
POFE Poa fendleriana 
POPR Poa pratensis 
POSE Poa secunda 
STHY6 Stipa hymenoides 
STPI2 Stipa pinetorum 
FORBS 
ANPA4 Antennaria parvifolia 
ARFR4 Artemisia frigida 
CHENO Chenopodium 
EREA Erigeron eatonii 
PATR7 Packera tridenticulata 
PHHO Phlox hoodii 
GROUND COVER 
.BARESO bare soil 
LITTER litter and duff 
'SMGRAV small gravel < 1 cm 
.LGGRAV large gravel 1-10 cm 
GRAV gravel 0.2-10 cm 
COBBLE cobble 10-25 cm 
STONES stone > 25cm 
.BEDROC bedrock exposed 
LLIVEPL live plant bases 
.MOSSON moss on soil 
.DEERPE droppings deer 
ELKPEL droppings elk 
BIGHOR droppings bighom sheep 
WOOD wood > 1 in diam. 
.W00D13 wood 1-3 in diam. 
WoOoD71 wood 7-10 in diam. 


ik 
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1. Rocky Mountain Juniper Series 


Wildlife Management. Deer make the most use of these sites, 


for some hiding cover and some browse and forage. Obstruction 


; 0 10-41.3-65%, mostly all below 1 m. 
; : Habitat 
1 1 Species Component Season Preference  _ybical Use Intensity 
0 0 Mule Deer HCov, Rest Late-Win-Early Mod Mod-MH 
0 0 Elk HCov, Rest Same Low Low-VeryLow 
2 1 
0 0 
0 0 
3 to A(large 2 
1(D) to OE) 0(0 & E) 
4-5 4-5 
1 0 
4 5 
6 6 
5 6 
n/a n/a 
5 5 
4 4 
C.T.A C.T.B Whole ET 
Cvr Cnst Cvr Cnst Cvr Cnst 
347 100 15.1 100 2 Sama Rocky Mountain juniper 
- 0 2.0 100 03 13 Utah serviceberry 
0.9 14 -- 0 0.8 13 black sagebrush 
95 100 19 100 86 100 big sagebrush 
0.5 14 -- 0 0.5 13 dwarf rabbitbrush 
0.8 29 tanta 00 7, 38 Douglas rabbitbrush 
03 14 -- 0 0.2 13 plains prickly-pear 
11 14 -- 0 1.0 13 pingue 
0.8 57 2.0 100 1.0 63 antelope bitterbrush 
0.0 29 07 100 0.1 38 whitestem currant 
0.2 43 53 100 0.8 50 mountain snowberry 
0.2 14 -- 0 0.2 13 gray horsebrush 
14 14 -- 0 iss) 13 sun sedge 
0.4 43 -- 0 0.4 38 sedge 
85 100 -- 0 75 88 blue grama 
75 100 08 100 66 100 bottlebrush squirreltail 
19 71 -- 0 ee 63 Arizona fescue 
-- 0 15 tt 00 19 13 Rocky Mountain rush 
19 43 -- 0 Wes 38 prairie junegrass 
3.9 7 -- 0 3.4 63 littleseed ricegrass 
0.0 14 28 100 0.4 25 westem wheatgrass 
-- 0 1.0 100 0.1 13 bluegrass 
12.4 100 -- 0 10.9 88 muttongrass 
-- 0 25 100 03 13 Kentucky bluegrass 
-- 0 40 100 0.5 13 Sandberg bluegrass 
18 86 Sse" 100 3.5 88 Indian ricegrass 
0.6 57 3.5 100 10 63 pine woods needlegrass 
0.2 14 -- 0 0.1 13 pussytoes 
11 7\ 13 100 11 75 fringed sagebrush 
0.2 29 -- 0 0.2 25 goosefoot 
0.2 29 -- 0 0.2 25 Eaton fleabane 
0.2 14 -- 0 0.1 13 groundsel 
0.7 43 0.0 100 0.6 50 Hood's phlox 
81 100 16i eee 00 91 100 bare soil 
38.6 100 26.8 100 37.2 100 duff litter 
9.6 1 16.0 100 10.4 75 small gravel 
9.6 86 157% 7 100 10.4 88 large gravel 
18 14 -- 0 1.6 13 0.2-10 cm gravel 
10.7 86 151 100 alas! 88 cobble 
191 100 8.6 100 17.8 100 stone 
0.6 14 -- 0 0.5 13 exposed bedrock 
See s100 ae OD 18 100 live plant bases 
0.4 29 -- 0 0.4 25 on soil moss 
3.6 86 04 100 3.2 88 deer droppings 
3.0 7) O5y 100 2.7 75 elk droppings 
0.8 14 -- 0 0.7 13 bighom sheep droppings 
0.4 14 -- 0 0.4 13 > 1in diam. wood 
07 43 3.8 100 an 50 1-3 in diam. wood 
0.8 14 -- 0 07 13 7-10 in diam. wood 
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General Description 

Southwestern Ponderosa Pine (Pinus ponderosa) Series, a 
new name for the Pinus ponderosa Series of Peet (1978a), 
Donart and others (1978), Layser and Schubert (1979), Hess 
(1981-1986), Hess and Wasser (1982), Mauk and Henderson 
(1984), Alexander (1985-1988, in part), Komarkova (1986- 
1988), DeVelice and others (1986), Fitzhugh and others (1987), 
Larson and Moir (1989), and Muldavin and others (1990). 
Considered a climatic series by Moir (1983). Different from the 
(Northwestern) Pinus ponderosa Series of Hoffman and 
Alexander (1976), Pfister and others (1977), Steele and others 
(1981), and Cooper and others (1987). The stands in the Black 
Hills and western Great Plains seem to be a different Series as 
well. 

Generally there is a close negative curvilinear relationship 
between understory production and tree basal area or tree canopy 
cover (Clary 1978, Mitchell and others 1987). Mitchell and 
others (1987) derived linear equations for the relationship 
between understory biomass (B, kg/ha air-dry) and tree canopy 
cover (C, percent, using method of Daubenmire 1959). For the 
shrub (s), forb (f), and graminoid (g) component, these equations 
are: 


Bae 2003 
B, =13.66C, 
Be Sl ie- 


From their scatter diagrams, the relationships seem to be better 


represented curvilinearly, as a sigmoid curve. 

Stands in this Series are typically very patchy, necessitating 
silvicultural approaches that are different from the usual stand- 
based approaches (Myers 1974). Many researchers are now using 
the term substand to refer to the trees that occupy a microsite; 
patch is another word that is often applied to the same concept 
(Covington and Sackett 1992). 

Many of the stands in the UGB, as throughout the southwest 
(DeVelice and others 1986), have been accessed for timber 
harvest, and many of them have been heavily grazed as well. It is 
not easy to find a completely undisturbed stand. This means that 
nonlinear models must be used to relate pine canopy cover and 
grass production, for example (McPherson 1992). 

Organic matter in the upper 10 cm of soil averaged 25-75% in 
unmodified stands (Graham and others 1994). Needle litter (duff) 
accumulation in a mature stand is often in the range 900-1,400 
Ib/ac/yr (Sackett 1980). 

“Mountain muhly seems to have a water usage pattern and 
phenology that coordinates well with known requirements for 
ponderosa pine seedling survival. ... The best ponderosa pine 
seedling survival was in fine soils; that is, conifer litter less than 
1 cm, sparse ground cover and some shade, or ground cover of 
bearberry (Arctostaphylos uva-ursi) or mountain muhly and no 
shade. There was a high association of the common native grass 
mountain muhly and bearberry.” Apparently bearberry serves as 
a nurse crop for pine seedlings (Potter and others 1982). 

For regeneration, see below under Fire Ecology. 


Arizona Fescue and Mountain Muhly 
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Precipitation zone: 350-480-680 mm/yr (14-19-26 in/yr), 
about two-thirds of it during the growing season, April- 
September (Sampson 1925, Johnson 1953, Pearson 1967, Potter 
and others 1982, Youngblood and Mauk 1985, Biondi and others 
1994-1996, local data). Mean annual air temperature 4.6°C, July 
air temperature 11-17-29°C, January air temperature -9°C to 2°C 
average -5°C (Youngblood and Mauk 1985). 


Distribution 
In the UGB, elevations are 8,360-9,150-10,060 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Ponderosa pine/Arizona fescue (PIPO/FEAR2) 8640-10060 FD2.1 


Ponderosa pine/bitterbrush (PIPO/PUTR2) 8,360-9,400 FD2.3 
phase Arizona fescue-mountain muhly 8,360-9,400 —ph. 1 
(FEAR2-MUMO) 
phase aspen-elk sedge (POTR5-CAGE2) 8,800-9,340 —ph. 2 


Timber Management 

Tree productivity is low (pine/fescue) to moderate 
(pine/bitterbrush) in the UGB (see Youngblood and Mauk 1985, 
Hess and Alexander 1986); the UGB is apparently colder (and 
possibly dryer as well) than the norm for pine/fescue in the 
Southwest. Ponderosa pine can be managed using even-aged 
management, shelterwood systems, or by small clearcut and 
small group selection systems (Mauk and Henderson 1984, 
Youngblood and Mauk 1985). These sites have naturally low 
stand density and low site quality for ponderosa pine 
(Komarkova and others 1988). Site preparation might be required 
in many cases; tree stocking reductions may be necessary for 
rocky sites (Mauk and Henderson 1984, Youngblood and Mauk 
1985). 

Alexander (1986) reported that there is a “serious imbalance” 
in age-class distribution in central Colorado ponderosa pine 
stands, with about 60% of the stands in the mature, declining 
class, 1% in seedling- sapling class, and 27% nonstocked, 
without trees. Much of this “imbalance” is apparently natural, 
due to the sporadic, patchy natural regeneration of ponderosa 
pine, and the ability of many sites to support only open-canopy 
forests of ponderosa pine (Alexander 1986). 

Regeneration is difficult to obtain in any stand, especially on 
disturbed soils (Hess and Alexander 1986). 

Standard shelterwood and seed-tree even-aged cutting 
methods are appropriate for this type; group selection and group 
shelterwood mimic natural standard configurations. Individual 
tree selection is usually not appropriate because of the likelihood 
of sporadic representation of age or size classes (Komarkova and 
others 1988, Larson and Moir 1989). Thinning may be necessary 
to meet management needs, improve wildlife habitat, reduce fire 
hazard, or simulate natural fire (Ronco a.o 1985). A two-cut 
shelterwood method is most appropriate for converting even- 
aged, old-growth stands to managed even-aged stands 
(Alexander and Edminster 1980). 

Cutting methods and strategies in Front Range ponderosa 
pine (more productive than UGB) are described and summarized 
in Myers (1974) and Alexander (1986). 

Management may be limited by occurrence of dwarf 
mistletoe (Arceuthobium vaginatum) where it occurs (uncommon 
in UGB). Complete removal of infected trees (overstory and 
understory) has been advocated by some as the only effective 
treatment of dwarf mistletoe in mature stands (Heidmann 1983). 
Bird species abundance and richness is positively correlated with 
dwarf mistletoe abundance in ponderosa pine forests, especially 
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true of cavity-nesting birds, so treatment of ponderosa pine to 
lessen effects of dwarf mistletoe may not be justified if done for 
wildlife habitat purposes (Bennetts and others 1996). 

Many of the stands in the UGB, as throughout the southwest 
(DeVelice and others 1986), have been accessed for timber 
harvest, and many of them have been heavily grazed as well. It is 
not easy to find a completely undisturbed stand. 

Direct seeding of ponderosa pine is rarely successful, as a 
result of seasonal drought, intensified by clay soils and 
competing vegetation (Rietveld and Heidmann 1976, Heidmann 
and others 1977). 


Vegetation Management Practices 

Timber harvest, seed-tree or selection method, could be used. 
Most stands are rapidly self-thinning. Clearcutting is not 
recommended; clearcutting or severe thinning (reduced to <15% 
tree density) significantly negatively affects wildlife species 
numbers and diversity (Szaro and Balda 1979). Selective cutting 
methods, such as an irregular-strip shelterwood system, 
consistently improve bird population densities (Szaro and Balda 
1979). 

Removal of sagebrush, which competes with ponderosa pine 
for water, may provide an opportunity for greater pine 
reproduction if a seed source is available (Callaway and others 
1996). 

Partial cutting increases the shrub and herbaceous layers, 
improving both habitat diversity and forage production (Hess and 
Alexander 1986). 

Prescribed burning has little immediate impact on the 
overstory, but there are large decreases in weight of litter and 
duff, especially in old-growth substands; prescribed burning can 
be an effective tool for reducing fuels where this is desired 
(Sackett 1980, Covington and Sackett 1992). Immediately after 
the fire, organic nitrogen in the form of NH, (NH.-N) increases, 
most in old-growth substands and least in sapling substands; by 
one year after burning, NH,-N declines substantially, directly 
correlated with increases in NO,-N (Covington and Sackett 
1992). 

After a burn, most understory species reproduced by seed 
raining down from plants that survived (Vose and White 1987). 
Prescribed burning can result in good tree seedling crops under 
the right conditions. Many of these seedlings are very vigorous, 
probably as a result of nutrients released by the fire (Harris and 
Covington 1983, Sackett 1984). Buried seed populations were 
not a significant source for revegetation (Vose and White 1987). 

Prescribed burning can increase long-term production of 
forage grasses, and also typically increases their nutrient content 
and digestibility (Clary 1978, Andariese and Covington 1986). 
After a prescribed fire, Arizona fescue and mountain muhly both 
fail to flower the first year in both sawtimber and pole stands. In 
contrast, muttongrass (Poa fendleriana) and bottlebrush (Elymus 
elymoides) both show no change in phenology after burning 
(White and others 1991). 

Fall burning increases grass understory production over the 
long term, but there are no increases the first two to three years. 
Grasses that are affected include Arizona fescue (Festuca 
arizonica), mountain muhly (Muhlenbergia montana), 
muttongrass (Poa fendleriana), and bottlebrush squirreltail 
(Elymus elymoides) — all grasses common in our ponderosa pine 
forests (Andariese and Covington 1986). 

Fall burning in ponderosa pine has benefits, which include 
reduced fire hazard, accelerated nutrient mobilization, and 
reduced forest floor interception of precipitation (Covington and 
Sackett 1984). A prescribed burn in November after a significant 
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moisture event exposes mineral soil for an improved pine 
seedbed, increases soil moisture, and a 20x increase in number of 
pine seed germinating (Haase 1986). 

Direct seeding of ponderosa pine is rarely successful, as a 
result of seasonal drought, intensified by clay soils and 
competing vegetation (Rietveld and Heidmann 1976, Heidmann 
and others 1977). 

Graham and others (1994) recommend that 6-14 Tons/ac of 
coarse woody debris be left on the surface after timber harvest, in 
order to maintain forest productivity. Sackett (1984) estimated 
that there is >15 Tons/ac of woody material <1 in diameter, of 
which 6.2 Tons/ac is humus; wood material >1 in adds another 
7.2 Tons/ac, for a total of >22 Tons/ac of woody material 
(Sackett 1984). 

After as much as 35 years of moderate grazing by cattle and 
conservative partial timber harvest, there is very little erosion (<7 
mm) on nearly flat sites where soils are derived from granite 
(Currie and Gary 1978b). 


Fire Ecology 
In a series of research projects on the effects of fire in one of 
these types (ponderosa pine-Arizona fescue) in northern Arizona, 
the Composite Fire Interval was found to be 4.9 yr over the 
period 1540-1876 (Dieterich 1980, also see DeVelice and others 
1986 and Stein 1988). The stands inferred to exist in 1876 were 
described as follows: 

"Most of the stands were open and park-like. Grass and needles 
were the primary fire-carrying medium, and fire intensities, even 
on high fire-danger days, would have been relatively low. Sparse 
ground fuels would account for the fact that fires could move 
through an area without causing appreciable damage to the 
residual trees. Many of the trees that had previously sustained fire 
scars would have been skipped by the fire because of the 
discontinuity in the light surface fuels. 

"Condition of the forest floor in an area where fires were 
burning at 2- to 4-year intervals would be in marked contrast to 
what is found today. Ample moisture of mineral soil and an 
increase in available nutrients would have encouraged 
establishment of natural pine regeneration as well as production 
of biomass from native grasses and forbs. Ashes and charcoal 
would have been incorporated in the mineral soil. Seedling 
mortality would have been high because of competition for 
moisture, frost heaving, and successive surface fires. 

"A precarious balance probably existed between mortality and 
survival of growing stock needed to perpetuate the ponderosa 
pine type in this area. However, the uneven-age character of the 
pine stands existing today is testimony to the fact that survival 
materially exceeded mortality as the stands began to come under 
management and protection in the early 1900's. 

"In contrast to the stand conditions that existed under the 
influence of a natural fire regime, the current stand conditions 
reflect long-established land management policies designed to 
protect the areas from wildfire. This protection, in the absence of 
extensive prescribed burning programs, has resulted in (1) an 
increase of growing stock to the extent that many areas are now 
heavily overstocked (Schubert 1974); (2) a significant buildup of 
natural and activity fuels (Sackett 1980); and (3) an apparent 
reduction in the distribution and density of native grasses because 
of increased shading and accumulation of pine litter" (Dieterich 
1980, after Cooper 1960 and others). 


So the natural fire regime included both frequent small patch 
fires about every 2-4 yr (Dieterich 1980, Dieterich and Swetnam 
1984, Fitzhugh and others 1987), and stand replacing fires 
somewhat less often, about every 30-50 yr (Dieterich 1980, Stein 
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1988). The stand replacing fires usually covered large areas 
(Fitzhugh and others 1987). 

Natural regeneration in southwestern ponderosa pine is very 
infrequent, with non-regenerating periods of 25-40 yr common 
(Komarkova and others 1988). Patches of regeneration often 
coincide with recent fuel buildup patches following death of a 
few trees; a small patch fire ensues, which is very common in 
this type (Dieterich 1980). This small patch fire will create 
favorable seedbeds. If this small patch fire precedes a (rare) 
period of favorable seed-producing conditions, then seedlings 
may be produced (White 1985). The result, under natural pre- 
settlement fire frequencies and intensities, was very patchy 
stands, with widespread patches of pines (DeVelice and others 
1986). These patches of pines were multi-aged and genetically 
variable (Torick and others), with sharp peaks every 3-4 decades 
(White 1985). A photographic guide to assessing recovery 
potential of ponderosa pine trees is given in Dieterich (1979). 

Protection of ponderosa pine stands from fire has 
considerably disrupted this pattern. Our ponderosa pine stands 
now have many more stems, especially young stems (DeVelice 
and others 1986), and are generally traps for insects, dwarf 
mistletoe, and fire. Stand density has increased throughout the 
20" century because of successful regeneration pulses and active 
fire control (Biondi 1996). 

Further discussion of fire ecology can be found below under 
the individual types. 


Insects and Diseases 
Dwarf mistletoe (Arceuthobium vaginatum ssp. cryptopodum) 
is fairly common in ponderosa pine trees in the southwest (Hanks 
and others 1983, Mathiasen and Blake 1984) and on the eastern 
slope of Colorado (Hess and Alexander 1986, Merrill and others 
1987), but is uncommon in the UGB (Heidmann 1983). 


Livestock Range Management 
Forage productivity is typically moderate to high, and these 


stands are used frequently by livestock because of accessibility, 
presence of highly palatable forage and browse species such as 
Arizona fescue, mountain muhly, and bitterbrush, and cover 
(shade) in or behind the trees. See Festuca arizonica in the 
Species section. Throughout the southwestern U. S., pine- 
bunchgrass ranges are important sources of summer forage for 
livestock (Fitzhugh and others 1987). Paulsen (1975) 
recommends a maximum forage utilization of 30-40%; stocking 
rates range from 4-12 ac/AUM in good condition, 25-30 ac/AUM 
in fair condition (most of our ranges), to > 40 ac/AUM in poor 
condition. Johnson and Reid (1958) found that “moderately 
grazed” pine-bunchgrass ranges had utilization of <35% on 
Arizona fescue and <33% on mountain muhly. In Johnson’s 
(1953) “moderate” use pasture, utilization of “palatable grass and 
sedge species” in the pine-bunchgrass type was 18-35-40% over 
a six-year period. 
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transitional. Desirable species include Arizona fescue, mountain 
muhly, western wheatgrass, slender wheatgrass, sun sedge, Parry 


Arizona fescue growth by grazing use oatgrass, needle-and-thread, and vetch. Intermediate species 


Johnson (1953) include yarrow, pine dropseed, blue grama, most fleabanes, 
geranium, junegrass, Kentucky bluegrass, herbaceous cinquefoils, 
ioe Se. en groundsels, squirreltail, and golden banner. Least Desirable 


species include kinnikinnick, pussytoes, fringed sage, hairy golden 
aster, trailing fleabane, locoweed, and dandelion (Johnson and 
a Reid 1964). Most of the Desirable species are Late Seral in the 
en 5 ASE UGB, except needle-and-thread, which is more Midseral here. 
oe Most of the Intermediate species are Midseral, except Kentucky 
bluegrass, which is more Early Seral in the UGB. Most of the 
Least Desirable species are Early Seral, except kinnikinnick, 
which is Late Seral in the UGB. 
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In the study of Johnson and Reid (1964), 

— — — — — — Condition Class — — — — — — 
Factor Excellent Good Fair Poor 
Bare soil, % 2-21-34 17-32-44 17-35 - 62 11-41-62 


BNEREKED 





0 Litter, % 24 - 36 - 56 18-34-53 6-30-58 10-25 - 48 
MY 10MY 20 JE1 JE10 JE20 JY1 JY 10 JY 20 AG1 AG10AG 20 SE1 Leaf height 
Date inches* 4.42-5.25-5.83 3.33-4.07-5.08 2.00-3.25-4.25 1.83-2.65-3.50 
cm* 11.2-13.3-14.8 8.5-10.3-12.9 _5.1-8.3-10.8 4.6-6.7-8.9 


—@ Light —G- Moderate -® Heaw 





*Leaf height of mountain muhly. 
Table quantities are minimum - average - maximum. 






Glendening (1944) found that the major factors limiting use 
Mountain muhly growth by grazing use on pine-bunchgrass ranges in northern Arizona were: 

Johnson (1953) 1. Distance from water. Use of large areas >2 mi from natural 
water sources is impractical, unless water can be developed in 
those areas. 

2. Steepness and length of slope. Grazing will usually be very 
light on slopes of 20% that are a mile or more long, but a narrow 
fringe at the bottom of a steep slope will be used. “Range areas 
greater than /% mi from slope bottom where gradient is steeper than 
40% should be excluded from grazing capacity estimates.” 

3. Trails and other access routes. Within timbered areas, cattle 
use will be concentrated in narrow belts bordering the main trails. 

4. Density of timber stand. Use is usually inversely correlated 
with canopy closure. “Use of timbered areas should be encouraged 
during early summer and again in the fall to make use of [forbs]. 


Cattle should be moved immediately following the first killing 
MY10MY20 JE1 JE10 JE20 WV1 JY10 JY20 AG1 AG10AG20 SE1 frost.” 






Leaf height, in 

















Date 5. Season of use. Mountain muhly is used more in season-long 
pastures, but Arizona fescue is used more heavily “in the early 
summer when muhly is dormant and fescue is green.” 
6. Range condition. Desirable forage grasses such as Arizona 
fescue and mountain muhly area used much more heavily on 
Johnson and Reid (1964) developed a nomograph for ranges in fair and poor condition, than on ranges in excellent or 
interpreting range condition class of pine-bunchgrass ranges, good condition; and yet these grasses are in short supply on fair 
using two factors: percentage of maximum leaf height of and poor-condition ranges. Glendening (1944) presents the 
Muhlenbergia montana (y), and basal density of Desirable plant Su aes alas 
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From this chart, use by cattle on Arizona fescue should be 
<12%, and use by cattle on mountain muhly should be <25%, in 
order to maintain range in good or better condition. 
“Unfortunately these areas are generally closely grazed year 
after year so that improvement in plant cover is prevented.” 

Johnson (1953) sampled the following average heights: 
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Grazing Intensity 
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Cover of the tallest ponderosa pine canopy is a good predictor 
of forage production, which is generally highest in open stands 
(Spreitzer 1986); equations for predicting understory production 
are given in Spreitzer (1986) and Bojorquez Tapia and others 
(1990). 

Clary and Pearson (1969) measured the utilization on various 
species by cattle as compared with the utilization on bottlebrush 
squirreltail (E/ymus elymoides). 


Utilization when ELELS | 
Species Utilization Is 20% 
Kentucky bluegrass (POPR) 39 
Arizona fescue (FEAR2) 33 
Mountain muhly (MUMO) 31 
Sedge (CAREX) 24 
Muttongrass (POFE) 23 
Blue grama (CHGR15) 17 
Prairie junegrass (KOMA) 13 


Overgrazing in pine-Arizona fescue stands can threaten pine 
regeneration (Dayton and others 1937, Currie and others 1978a), 
eliminate fescue, cause erosion, and invasion by weeds and other 
undesirable plants such as pingue and snakeweed (Hanks and 
others 1983, DeVelice and others 1986). Damage to ponderosa 
pine seedlings is greatest with heavy grazing intensities. Damage 
to ponderosa pine seedlings is greatest with season-long grazing 
systems or rotation systems before July 25; damage is least with 
rotation systems after July 25 (Currie and others 1978a). 

Pine-bunchgrass range that has been heavily grazed for >20 
yr does not improve after a change to a more conservative 
grazing system, even total rest (Currie 1976), probably because 
important plants such as Arizona fescue, oatgrass, and mountain 
muhly have been eliminated. 


Wildlife Management 
These stands may be very important parts of the transitional 
and light-winter range for mule deer (Currie and others 1977), 
especially in stands with bitterbrush or aspen, for forage, browse, 
and cover. They are also used more sparingly by elk. Also very 
important for raptors and a wide variety of birds, ground 
mammals, and squirrels. Preferred habitat for the mountain 
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cottontail (Hess and Alexander 1986). Mule deer and elk tend to 
use areas less if also grazed by cattle; after cattle are introduced, 
elk tend to use closed forests more than before (Wallace and 
Krausman 1987). 

Currie and others (1977) provide the following chart 
illustrating the small diet overlap between mule deer and cattle. 


Use by cattle and mule deer 
Currie and others (1977) 


Relative use, % 


Graminoid Forb Trees & Shrubs 
Plant growth form 


[J Cattle [=] Mule Deer 





Currie and others present the following data illustrating mule 
deer seasonal preferences: 


Mule deer forage preferences 
Currie and others (1977) 
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Preferred species for mule deer in April, May and October 
include ponderosa pine, bluegrass, sun sedge, smooth brome, and 
pasque flower (Pulsatilla), fringed sage is preferred in April. 
Preferred species for mule deer in June, July, and August include 
rose, mountain-mahogany, geranium, horse cinquefoil (Potentilla 
hippiana), strawberry, smooth brome, and dandelion (Currie and 
others 1977). 

Use of forage by mule deer is also affected by tree density 
(basal area), as shown in the following chart: 


Diets of Mule Deer vary by Basal Area 
Currie and others (1977) 


UY, 


2 
= 
8 
= 
e 
z 


N 


Ponderosa pine basal area, ft?/ac 


Gl Trees & Shrubs Forbs Grasses 
Other --O- Average 





Bird species abundance and richness is positively correlated 
with dwarf mistletoe abundance in ponderosa pine forests, 
especially true of cavity-nesting birds (Bennetts and others 
1996). Fewer birds and fewer bird species occur in summers 
following heavy-snowfall winters and/or colder winters (Szaro 
and Balda 1982-1986). Bird density is greater in lightly or 
moderately cut stands than in untreated stands, more important 
than weather effects (Szaro and Balda 1982-1986). Retention of 
habitat components such as snags are very important to wildlife 
habitat management (Cunningham and others 1980). 

Sparse stands of the same cold, dry pine/fescue type we have 
in the UGB are an important component of a low-elevation 
bighorn sheep winter range, intermediate range, and summer- 
lambing range in an area west of Saguache near the UGB. Within 
the winter range and summer-lambing range, fescue (Festuca 
arizonica) and mountain muhly (Muhlenbergia montana) are 
major components of the bighorn diets that occur in pine/fescue 
stands (Shepherd 1975). 

Carnivores such as coyote, gray fox, and bobcat are directly 
benefitted by management of ponderosa pine stands that provides 
more denning sites and cover for stalking. Carnivores are also 
indirectly benefitted by management actions that increase grasses 
and forbs, especially if downed trees and slash are left for cover, 
because these actions are beneficial to populations of animals 
that these predators use as prey (Turkowski 1980). 

After wildfire, elk use burned areas preferentially for a few 
years, then shift to use more like pre-burn. After wildlife, deer 
use increases substantially on burned areas, but trends in use of 
unburned areas continue (Kruse 1972). 


Mapping and Map Units 
Distinctive pattern on aerial photographs, often with 
individual pine trees visible. Stands moderate to large-sized, 
often isodiametric to elliptic. 


Roads and Trails 

Generally suitable for roads and trails, with stable soils, 
except on the rare steep slopes. Areas where aspen shares 
jominance should be avoided, since that is where deeper, 
loamier, less-coarse soils on steeper slopes will be found. 
Generally suitable for construction under the same conditions. 

Suitable for campgrounds, either developed or dispersed, low 
aspects and open pine stands, little risk. 
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Hydrology 


Revegetation 

Once Arizona fescue is removed from a site, soil loss 
proceeds rapidly, but there is little topsoil on many of these sites. 
Mountain muhly is more durable but less important as a soil 
binder. Both species are difficult to obtain and expensive. I don’t 
know if there might be other species with potential. 

After a burn, most understory species reproduced by seed 
raining down from plants that survived. Buried seed populations 
were not a significant source for revegetation (Vose and White 
1987). 

Direct seeding of ponderosa pine is rarely successful, as a 
result of seasonal drought, intensified by clay soils and 
competing vegetation (Rietveld and Heidmann 1976, Heidmann 
and others 1977). 

“Mountain muhly seems to have a water usage pattern and 
phenology that coordinates well with known requirements for 
ponderosa pine seedling survival. Artificial or natural 
regeneration of pine seedlings can be facilitated by seeding 
undercover species that will stabilize soils yet have niche 
requirements that are complementary to those of regenerating 
tree seedlings. ... The best ponderosa pine seedling survival was 
in fine soils; that is, conifer litter less than 1 cm, sparse ground 
cover and some shade, or ground cover of bearberry 
(Arctostaphylos uva-ursi) or mountain muhly and no shade. 
There was a high association of the common native grass 
mountain muhly and bearberry.” Apparently bearberry serves as 
a nurse crop for pine seedlings (Potter and others 1982). 


Recreation Management 
Generally suitable for dispersed camping and developed 
recreation of various kinds, especially relatively gentle-slope 
areas where closed stands alternate in a mosaic with openings. 
Soils are generally coarse and fairly stable. 
These stands have moderate to high scenic value, especially 
where aspen shares dominance. 
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Distinguishing Features. Sparse to moderately-dense stand of 
ponderosa pine, gentle slopes, fairly well drained. 

Distribution. Montane belt at its lower end, near the lower 
treeline, in the southern and southeastern parts of the Gunnison 
Basin, in deep rainshadow. In general, this type is found 
throughout southern Colorado, northern New Mexico and 
Arizona, and southeastern Utah, on gentle benches, flats, and 
mesa tops. 

Variations. No Phases evident within the Gunnison Basin, but 
perhaps the sites here are different from those outside the UGB, 
and might be called the Muhlenbergia montana phase. 

Vegetation: Sparse to moderately-dense stand of pine trees, 
usually clumpy in space, with patches of pine regeneration 
alternating with patches of gravel and Arizona fescue. Shrubs 


Min-Avg-Max (n=8) 
1 - 42.9 - 69% 
0 - 12.7 - 69% 
12 - 39.7 -57% 
4-13.2- 32% 
5-11.6- 19% 
1 - 20.6 - 60% 
53 - 108.5 - 132.8% 
17 - 22-30 


Tree Cover 
Shrub Cover 
Graminoid Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


Plant Associations. © Pinus ponderosa/Festuca arizonica 
Glendening 1944, the classic pine-bunchgrass type through the 
Southwestern United States (Clary 1978, De Velice et al. 1985, 
Radloff 1983, Hanks et al. 1983, etc.). 

Soils: Sampled as a large variety of shallow-Mollic soils, 
often a Typic Haplorthent or Lithic Argiboroll. Mapped in 
several different map units in several different Soil Surveys. 


vary from none to a few. Late seral conditions have conspicuous 
bunchgrasses such as Arizona fescue, mountain muhly, or 
junegrass. Arizona fescue is a bunchgrass, highly palatable to 
cattle and elk. Arizona fescue can occur very sparsely, and rarely 
forms a closed stand, often occurring in conjunction with patches 
of gravel that are found interspersed with groups of pine. Arizona 
fescue dominates a site largely through its dense root mat, which 
is still present between plants as much as 2 m apart. Arizona 
fescue is obligately outcrossing, however, which means that once 
the plants get 2-3 m apart, pollination becomes difficult and the 
stand of fescue will eventually disappear. Once Arizona fescue is 
gone, the roots die and soil loss ensues. Diversity moderate to 
low, TLC/S is 1.7-7.6. 


Statistic 
sd = 19.5% 
sd = 22.3% 
sd = 15.1% 
sd = 9.8% 
sd = 5.0% 
sd = 23.0% 
sd = 29.4% 


Comments 

Max. ht. 12-16 m, PIPO 

Max. ht. 0.4-1.2 m, ARTR2, etc. 
FEAR2, MUMO, CAREX, POFE, etc. 


Various spp., GF Layer 0.2-0.4 m 
Usually conspicuous gravel cover 
High for a forest 
Low for a forest 





Probably they are so different because this type tends to occur 
along boundaries between Soil Surveys. The soils are usually 
well-drained. 


Min-Avg-Max 
28 - 50.9 - 80cm 





Statistic 
sd = 26.6cm 
sd = 7.0cm 
sd = 17.5% 


2- 12.0- 21cm 
17 - 36.4 - 48.9% 


This Ecological Type is not Cryic, on the indicator value of such 
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classic Montane species as ponderosa pine, Arizona fescue, and 
mountain muhly. 

Landforms and Geology. Moderate to steep lower slopes, 
benches, and mesa tops, usually convex or flat, almost always 


Statistic 

sd = 597 ft 

90 - 151 - 307° r= 0.54 

3- 17.5- 42% sd = 12.6% 
Formation Residual or old-Colluvial, usually from Igneous 
sources such as Tuffs and Andesites. These sites are usually 
stable to very stable, and low slope angles are typical. Very low 
potential for mass movement. 


Min-Avg-Max 
8640 - 9334 - 10060 ft 








Climate. In locations of deep rainshadow, either in deep- 
rainshadow macroclimates such as the Cochetopa Creek 
watershed, or else just east of large mountain masses, 
microclimate dry to very dry, low precipitation. Warm to very 
warm, moderately to highly exposed to sun, slightly exposed to 
wind. 

Water. Very dry microclimate, but vegetation cover and 
coarse fragments hold some moisture through the season on 
better-condition sites. No permanent water on or near sites. 


Community Types 



















Tree Prod. 
Status | #8 ft3/ac/yr 






Tree Cover 
431-484 


LS-PNC | 4 | 40-60% 
(400-500) 
EM-MS 5 - 50% 


Succession. Seral stage determination should compare with 
Community Type A. 

Major disturbance factors: cattle grazing, roads and trails, 
camping, deer browsing. These sites are attractive to cattle 
because of the good grass species that grow here and gentle 
slopes, but there is not often a lot of forage produced on these 
sites in the Gunnison Basin. Sites outside the Gunnison Basin 
have been seen with higher forage values, perhaps this Basin is 
too cold and dry in these deep rainshadows. Cattle grazing can 
deplete the grasses from these sites significantly, but there is 
rarely any significant effect even then. Other disturbance factors 
(roads, trails, recreation, wildlife) have little effect, especially 
when the slope angles are small. 

Fire Ecology. Fire Group 4 — Warm, dry ponderosa pine 
habitat types (Crane 1982). See discussion in Series above. 

Potential Natural Communities. Only one, Community Type 
A, Ponderosa pine-fescue-muhly, estimated to be close to climax 
for this Ecological Type, at least within the Gunnison Basin. 

Related Types. Other ponderosa pine types in the Gunnison 
Basin have shrubs (such as bitterbrush) conspicuous to dominant. 
A similar type, Douglas-fir/Anizona fescue, occurs on steeper 
slopes, sometimes outside the rainshadow, and has evident 
Douglas-fir reproduction potential. 

Adjacent Types. Ecotones are usually to one of the Douglas- 
fir types on adjacent northerly slopes, or to one of the sagebrush 
types. This type is almost never adjacent to riparian areas. 

Resource Values. Past timber harvest has affected most of 
these stands, especially on flat slopes where accessible, and this 
ponderosa pine type is difficult to regenerate. Some stands have 
mortality from the mountain pine beetle. Regeneration events are 
often 30-60 yr apart, and regeneration is often very patchy and 
widely spaced. Moderately high scenic value, moderately high 
recreation value. Low hiding cover in most stands, low game 


A. Ponderosa pin e- 
fescue-muhly 





B.Ponderosa pine- sparse 
grass-bare soil 
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Prod. eee Tree), 


206 125 Sparse tree stand, moderate amount of 
(100 - 800) (80 - 300) cover, gravel covered with litter 
(100-450) (50 - 300) (50-200) | Bare soil cover 25-60%; pines often 
sparse 


Forage Production Comments 









forage and browse, used mostly in winter (in or adjacent to 
winter range). 


> 
co 


Resource Value C 
Potential Cattle Forage Production 
Grazing Suitability 
Timber Suitability 
Potential Timber Production 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Timber 
Resource Cost of Management 
Cost of Rehabilitation 4-5 

Vegetation Management. Livestock grazing could occur, but 
this type should not be a major part of the forage value of a 
pasture, because of low productivity. Suitable range in cattle 
allotments, unsuitable in sheep allotments. 

Wildlife Management. Deer and elk usually make use of 
these stands primarily as transitional (traveling) range, since 
there is little cover, forage, or browse. Obstruction is 5-32.1- 
68%, almost equal for the four 0.5-m sectors. 


= wo so rm = |O 


wh Cab git 6 8 ee th SOW a a Ve ee lee 
Rho & B&B Po P— WH PS 


SH POO h MOM WW | 


ine) 
' 
—_ 





wnrkhrweoo 
hoor 


me we- oN 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule HCov, Rest Late-Win-Early Low Low-VeryLow 
Elk HCov, Rest Same Low Low-VeryLow 


Ecological Type FD2.1 C.T.A CT.B Whole ET 
Cvr Cnst Cvr Cnst Cyr Cnst 
TREES 
PIAR Pinus aristata -- 0 0.7 25 0.4 13 
PIPO Pinus ponderosa 52.2 100 31.6 100 41.9 100 
PSME Pseudotsuga menziesii 0.0 25 13 25 0.6 25 
SHRUBS 
ARTR2 Artemisia tridentata 0.8 50 16.3 50 85 50 
CHVI8 Chrysothamnus viscidiflorus 0.3 50 -- 0 0.1 25 
JUCO6 Juniperus communis -- 0 0.3 50 0.1 25 
LEPU Leptodactylon pungens -- 0 0.3 25 0.1 ik 
MARE11 Mahonia repens 0.0 25 0.3 25 0.1 25 
PIRI6 Picradenia richardsonii 0.5 75 3.0 50 18 63 
RICE Ribes cereum 2.5 75 07 50 1.6 63 
RIIN2 Ribes inerme - 0 0.7 25 0.4 13 
GRAMINOIDS 
CAGE Carex geophila -- 0 17 50 0.9 25 
CAPI7 Carex pityophila 18 ifs -- 0 0.9 38 
CASTES Carex stenophylla ssp. eleocharis 0.5 25 -- 0 03 13 
DAPA2 ~ Danthonia parryi 0.6 25 -- 0 03 13 
ELEL5 Elymus elymoides 09 100 0.6 75 07 88 
FEAR2 Festuca arizonica 28.7 100 13.5 75 Pilea 88 
KOMA Koeleria macrantha 1.0 75 14 100 1.2 88 
MUMO Muhlenbergia montana 14.2 100 93 50 lid % 75 
POFE Poa fendleriana 14 50 2.2 25 18 38 
STC04 Stipa comata -- 0 0.8 25 0.4 13 
STHY6 Stipa hymenoides -- 0 0.6 50 0.3 25 
FORBS 
ALCE2 Allium cemuum -- 0 0.5 25 03 13 
AMLA6 Amerosedum lanceolatum 0.6 25 18 25 12 25 
ANSE4 Androsace septentrionalis 0.1 25 0.5 50 0.3 38 
ANRO2 Antennaria rosea 1.0 50 0.5 25 0.8 38 
ARFR4 Artemisia frigida 0.0 50 1.3 75 0.6 63 
ARLU Artemisia ludoviciana 0.0 25 0.4 25 0.2 25 
CASU12 Castilleja sulphurea -- 0 03 25 0.1 13 
CHDO Chaenactis douglasii 0.0 50 0.6 50 03 50 
ERCO24 Eremogone congesta -- 0 0.4 25 0.2 13 
ERFE3 Eremogone fendleri 0.2 50 0.3 25 0.2 38 
ERFL Erigeron flagellaris 10 50 bs, 25 12 38 
ERGL2 Erigeron glabellus -- 0 2.0 25 1.0 13 
ERSU2 Erigeron subtrinervis 0.1 25 0.6 75 03 50 
ERRA3 Eriogonum racemosum 0.4 25 0.0 25 0.2 25 
EUEN Eucephalus engelmannii -- 0 0.5 25 0.3 13 
GECA3 Geranium caespitosum -- 0 07 25 0.4 13 
LIMU3 Lithospermum multiflorum -- 0 0.3 50 0.2 25 
LUAR3 Lupinus argenteus 0.4 25 ile 25 0.8 25 
PENST Penstemon 0.0 50 03 50 0.2 50 
PETES Penstemon teucnioides 0.3 25 0.1 25 0.2 25 
P0C013 Potentilla concinna 2.1 25 -- 0 hal ve 
POHI6 Potentilla hippiana 0.1 50 0.8 50 0.4 50 
PUPAS Pulsatilla patens -- 0 03 25 0.1 13 
TEAC Tetraneuris acaulis 2.0 75 -- 0 1.0 38 
GROUND COVER 
.BARESO bare soil 5.1 ent 00 36.2 100 20.6 100 
LITTER litter and duff 82.4 100 48.9 100 65.6 100 
ROCK cover grav+cob+ston -- 0 5.8 75 29 38 
.SMGRAV small gravel < 1 cm 43 75 -- 0 2.1 38 
.LGGRAV large gravel 1-10 cm 3.4 75 -- 0 17 38 
.GRAV gravel 0.2-10 cm -- 0 27 25 13 13 
COBBLE cobble 10-25 cm 39 100 0.9 25 24 63 
STONES stone > 25cm 0.9 50 0.5 25 0.7 38 
.BEDROC bedrock exposed -- 0 08 25 0.4 13 
.LIVEPL live plant bases -- 0 43 25 2.2 13 
.BRY mosses + lichens on soil -- 0 3.0 75 nS 38 
LICHEN lichen on soil 11 75 - 0 0.6 38 
-ELKPEL droppings elk 07 75 0.2 25 0.4 50 
RABBIT droppings rabbit 0.1 25 0.6 25 0.4 25 
WOOD wood > 1 in diam. -- 0 0.9 25 0.4 13 
.WO0D13 wood 1-3 in diam. 0.3 50 -- 0 0.1 25 
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bristlecone pine 
ponderosa pine 
Douglas-fir 


big sagebrush 
Douglas rabbitbrush 
common juniper 
granite gilia 
Oregon-grape 
pingue 

wax currant 
whitestem currant 


dryland sedge 
sedge 

needleleat sedge 
Parry oatgrass 
bottlebrush squirreltail 
Arizona fescue 
prairie junegrass 
mountain muhly 
muttongrass 
needle-and-thread 
Indian ricegrass 


nodding onion 
yellow stonecrop 
northem rock-jasmine 
rose pussytoes 
fringed sagebrush 
Louisiana sagewort 
paintbrush 
pincushion 

desert sandwort 
desert sandwort 
trailing fleabane 
smooth fleabane 
threenerve fleabane 
redroot buckwheat 
Engelmann aster 
Fremont geranium 
puccoon 

silvery lupine 

beard tongue 
beardtongue 

elegant cinquefoil 
horse cinquefoil 
American pasque flower 
stemless hymenoxys 


bare soil 

duff litter 
grav+cob+ston cover 
small gravel 

large gravel 

0.2-10 cm gravel 
cobble 

stone 

exposed bedrock 

live plant bases 

on soil mosses + lichens 
on soil lichen 

elk droppings 

rabbit droppings 

> 1 in diam. wood 
1-3 in diam. wood 





Distinguishing Features. Sandy soils, ponderosa pine, soils 
without Argillic horizon, gentle slopes, bitterbrush. 

Distribution. Montane gentle slopes, usually in moderate 
rainshadow, in the Gunnison Basin. In general, this type has been 
described from southwestern Colorado and eastern Utah. 

Variations. Phase @ POTR5-CAGE2 is moister and more 
productive of trees, hiding cover, and forage. There is 
considerably greater diversity in number of species and layers. 
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Phase 1 





Phase 2 
Vegetation| Arizona fescue, mountain muhly| Aspen, elk sedge, kinnikinnick 
Soils Lithic or Psammentic Ustorthents, texture from Coarse 
Haploborolls, texture from Sand | Sandy Loam to Loamy Sand, VW - 
to Loamy Sand, MD - WD - VW XW - XW 
3 - 35% slope, 8360 ft and up | 30 - 40% slope, 8800 ft and up 








Landform 
Geology 
Water 

Climate 


Phase 1. FEAR2-MUMO (n=6 








Plant Associations. © Pinus ponderosa/Purshia tridentata 
Youngblood and Mauk 1985. As described here, this is phase 
Festuca arizonica-Muhlenbergia montana, a different phase 
(with Arizona fescue, mountain muhly, elk sedge) from the 
classic Pinus ponderosa/Purshia tridentata Daubenmire 1952 
(with Idaho fescue). @ Pinus ponderosa/Purshia tridentata 
phase Populus tremuloides-Carex geyeri, described as new here, 
similar to (maybe the same as) Pinus ponderosa/Purshia 
tridentata Hess 1981 from the Colorado Front Range (Peet 1975, 
Hess and Alexander 1986). 

Soils: Sandy. Phase © FEAR2-MUMO Sampled as Lithic or 
Psammentic Haploborolls, of textures ranging from Sand to 
Loamy Sand to Coarse Sandy Loam, moderately drained to very 
well-drained, averaging well-drained. Phase @ POTRS5-CAGE2 
Sampled as Lithic or Udic(?) Ustorthents, Coarse Sandy Loam or 
Loamy Sand, very well-drained to excessively well-drained, 
averaging excessively well-drained. 

Phase 1. FEAR2 Phase 2. POTR5 
38-56.0-115cm 43-63.0-83cm 
12-22.7-30cm 6-80-10cm 
24 - 45.0 - 73 63 - 73.1 - 83 





Total Depth 
Mollic Depth 
Permeability 


Phase 2. POTR5-CAGE2 (n=2) Comments 


Tree Cover 0 - 33.6 - 56% 45 - 48.4 - 52% 13-25 min ph. FEAR2, 12-25 min ph. POTR5 

Shrub Cover 14 - 25.4 - 38% 35 - 42.0 - 48% 0.4-0.6 m tall in ph. FEAR2, with additional short 
shrub layer of 0.1-0.2 min ph. POTR5 

Gram. Cover 6 - 28.9 - 51% 47 - 55.7 - 64% FEAR2-MUMO; or CAGE2-POFE-FEAR2 

Forb Cover 3- 10.1 - 18% 6 - 10.8 - 16% Various spp. 

Rock Cover 1- 12.2 - 33% 3- 4.3 - 6% 

Bare Soil Cover 1-6.0-14% 2-2/7-3 

Total Live Cover 62 - 103.7 - 136% 150 - 156.8 - 163% Low in phase FEAR2 

No. Species 18 - 22 - 29 16 - 26 - 36 


Vegetation: Diversity moderate to low, TLC/S is 2.1-6.5. 












Landforms and Geology. Gentle to moderately steep middle 
to lower slopes, Southerly and Easterly, never northerly. Phase @ 
POTRS is in little drainageways and benches, moister sites, in the 
slope. 

Phase 1. FEAR2 
8360 - 8935 - 9400 
78 - 118 - 228° (r=0.5) 
3 - 14.5 - 32% 


Phase 2. POTR5 
8800 - 9070 - 9340 
0.5) 


Elevation 
Aspect 
Slope 


146 - 118 - 268° (r= 
31 - 33.5 - 36% 





Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial Low to moderate 
potential for mass movement. 

Climate. In moderate rainshadow. Warm, moderately 
exposed to sun, slightly exposed to wind. 

Water. Partially dry microclimate, vegetation cover and 
coarse fragments hold moisture through the season on better- 
condition sites. No permanent water on or near sites. 


Community Types 















Shrub 
Community Type #S Status TreeCover| Cover 
A .Ponderosa pine- 4 20-35% | 20-50% 
bitterorush 
































B.Ponderosa pine- 25-40% | 25-45% | 5-20% 
big sagebrush 
C. Ponderosa pine- 2 40-60% | 40-55% | 40-65% 
biterbrush-elk sedge- 
aspen 


Succession. Major disturbance factors: cattle grazing, deer 
and elk browsing, campground and housing development. The 
overstory has been removed (or partially removed) by logging in 
many of these stands, which leads to invasion of the site by 
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Total Prod. 
a Prod., (non- Tree) 
r Ib/aclyr Ib/a Comments 





208-545 (600 - 800) | (250- a GF Layer may be depleted by 
—— grazing 
S & GF Layers depleted by 
e: 9 on browsing & grazing 


paw Phase 2 (POTRS) 
oe Bien 


sagebrush and some increases in herbaceous production, 
particularly of sun-loving species such as FEAR2 and MUMO. 
Sometimes the increase in production is hard to see, because the 
stands are then more attractive to cattle and deer. 


Fire Ecology. Fire Group 5 — Warm, moist ponderosa pine 
habitat types. In stands with bitterbrush (Purshia tridentata), 
burning favors graminoids and forbs over bitterbrush, thus 
favoring forage for cattle and elk over deer browse (Hess and 
Alexander 1986). 

Potential Natural Communities. 

1. Community Type A, Ponderosa pine-bitterbrush. This is 
probably near Climax for Phase 1. 

2. Community Type C, Ponderosa pine-bitterbrush-elk sedge- 
aspen. This is probably near climax for Phase 2. 

Related Types. This type is closely related to Douglas-fir/ 
bitterbrush. The presence of kinnikinnick and Oregon-grape in 
Phase ©® (at least) indicates that these stands may have originated 
as mixed Douglas-fir-ponderosa pine/bitterbrush in which 
wildfire eliminated the Douglas-fir many decades ago, since 
Douglas-fir is quite a bit less fire-tolerant compared with 
ponderosa pine. Another type, ponderosa pine/Arizona fescue- 
muhly, has the same herbaceous component, but is missing 
bitterbrush and occurs on dryer, sunnier slopes, more often 
convex. Douglas-fir/bitterbrush is found on less well-drained 
soils, more often northerly. 

Adjacent Types. Ecotones are usually to one of the ARTR2 
types on gentler slopes, or to PSME on more protected slopes. 

Resource Values. Moderately high for cattle forage, all stands 
suitable. Suitable for timber production, except where past 
logging has eliminated pine reproduction (c.t. 2). Moderate to 
high (phase @ POTRS) scenic value, high to moderately high 
recreation value, for campground development or hunting. 
Moderate deer hiding cover (moderately high in Phase @ 
POTRS5), moderate deer forage and browse, low elk forage and 
browse, used mostly in late Fall and Spring, rarely winter (where 
adjacent to winter range). 








CT.A 


46.9 100 
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Vegetation Management. Recommend suitable range in cattle 
or sheep allotments. 

Recreation Management. At low slope angles (Phase ©), 
physically suitable for campgrounds, either developed or 
dispersed. Conflicts with deer can be predicted, however, and 
might be considered. 

Wildlife Management. These sites are very important where 
they occur in deer range. For deer, they are usually early to late 
summer range. Obstruction is 15-28.0-44%, almost equal for the 
four 0.5-m sectors. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule Deer HCov, Rest, Early-Sum-Lat High Mod.High to High 
Browse e 
Elk HCov, Rest, Early & Late Low to Low 
Browse, Graze Transitional Moderate 


Revegetation. These sites are fairly easy to revegetate 
herbaceous species: flat aspects, deep soils, some moisture 
retention through the grazing season (in sites where tree canopy 
remains). Native species that occur here (MUMO-FEAR2) are all 
difficult to obtain and expensive, but exotic grasses in “mountain 
mix” have had great success. Bitterbrush is very sensitive to 
clipping: harsh clipping or browsing often causes visible 
mortality or even death of the plant. Bitterbrush, the most 
important deer species here, is difficult to re-establish, but 
recovers easily when browsing use is reduced on the site. 
Bitterbrush is sensitive also to drought (Hayes 1985), but 
bitterbrush under a tree canopy, as in this type, is buffered from 
drought because of soil moisture retention even in drought years. 

Mapping. Stands usually large-sized, often isodiametric to 
elliptic. Photointerpretation must learn to distinguish this type 
from adjacent PIPO and PSME types on different aspects or 
steeper slopes, using landforms. 


Resource Value C.t'sA&B Ct.C 
Potential Cattle Forage Production 3-4 3-4 
Grazing Suitability 3 3-4 
Timber Suitability 4or 2-1 4 or 2-1 (where 
(where no no PIPO 
PIPO reprod.) | reproduction) 
Potential Timber Production 3-4 4 
Developed Recreation 5-4 5 -4 
Dispersed Recreation sa 5 
Scenic 4 4 
Road & Trail Stability 4 3-2 
Construction Suitability 5-4 5-4 
Deer & Elk Hiding Cover 3-2 
Deer & Elk Forage & Browse 3 (0) to1(€) 3(0 &£) 
Watershed Protection 3(small 4 
stands) to 
A(large stands) 
Soil Stability 5 4 
Risk of Soil Loss - Natural 1 0 
Risk of Soil Loss - Management 3 4 
Risk of Permanent Depletion - Range 1-2 1 
Risk of Permanent Depletion - Timber 3 2 
Resource Cost of Management 2-3 2-3 
Cost of Rehabilitation 1 1 
Ecological Type FD2.3 Phase 1 Phase 2 
Cvr__Cnst Cvr__Cnst Cvr__Cnst 
TREES 
PIPO Pinus ponderosa 41.2 100 41.6 100 
POTRS Populus tremuloides 0.0 33 6.8 100 0.0 


C1T.B CT.C Whole ET 
Cvr___Cnst Cvr___Cnst Cvr__Cnst 
29.8 100 41.6 100 41.3 100 ponderosa pine 
0.0 50 6.8 100 ehh eli) quaking aspen 
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Ecological Type FD2.3 Phase 1 Phase 2 C.T.A C.1.B CTC Whole ET 
Cyr _Cnst__-Cvr_Cnst__— Cvr_Cnst__—s@ Cvr_Cnst Cvr__Cnst__—Cvr_Cnst 
SHRUBS 
ARUV Arctostaphylos uva-ursi -- 0 71 100 -- 0 -- 0 7.1 100 Teich 4s) bearberry 
ARTR2 Artemisia tridentata 11.4 100 2.9 100 8.1 100 18.0 100 2.9 100 93 100 big sagebrush 
CHNA2 Chrysothamnus nauseosus tiky «Ss! 03 50 04 25 0750 03 50 04 38 rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 0.6 50 14 50 0.3 50 Tal. 14 50 08 50 Douglas rabbitbrush 
JUCO6 Juniperus communis -- 0 5.1 100 -- 0 -- 0 5.1 100 es = 8 common juniper 
MARE11_ —- Mahonia repens 00 33 19 100 O00 725 Oe 50 1.9 100 05 50 Oregon-grape 
PUTR2 Purshia tridentata 12.8 100 12.1 100 16.2 100 6.0 100 12.1 100 12.6 100 antelope bitterbrush 
SYRO Symphoricarpos rotundifolius 00 33 10.6 50 0.0 25 0.0 50 10.6 50 Pail | sehel mountain snowbeny 
GRAMINOIDS 
AGCR Agropyron cristatum OB ie - 0 -- 0 23 90 = 0 06 13 crested wheatgrass 
BRCA10 —_ Bromopsis canadensis -- 0 172 50 - 0 -- 0 17 50 04 13 fringed brome 
CAREX Carex V2 ty. -- 0 ah 928) -- 0 -- 0 09 13 sedge 
CAGE2 Carex geyeri -- 0 27.6 100 - 0 - 0 27.6 100 6.9 25 elk sedge 
CAPI7 Carex pityophila 0.8 47 -- 0 Sam2o -- 0 -- 0 OS) ike sedge 
CASTES Carex stenophylla ssp. eleocharis 04 17 -- 0 05) 25 -- 0 -- 0 0.3013 needleleaf sedge 
ELEL5 Elymus elymoides dal we 83 24 50 A595) 100 03 50 200 e475 bottlebrush squirreltail 
FEAR2 Festuca arizonica 13/2) 67 08 50 18.8 75 2.0 50 08 50 10.1 63 Arizona fescue 
KOMA Koeleria macrantha 3.0 100 19 50 40 100 0.9 100 1.9 "50 2 188 prairie junegrass 
MUMO Muhlenbergia montana 54 67 0.0 50 79 «75 03 50 0.0 50 40 63 mountain muhly 
POFE Poa fendleriana ei & x83 16.5 100 V2 eso 5.8 100 16.5 100 6.2 88 muttongrass 
STCO4 Stipa comata -- 0 1.3. 50 - 0 - 0 ‘eben C3 ls needle-and-thread 
STNE3 Stipa nelsonii -- 0 3.8 50 -- 0 -- 0 3.8 50 09 “13 Nelson's needlegrass 
FORBS 
ACLAS Achillea lanulosa O:3iar 50 1.3 100 05 50 0.0 650 Sh wi 0.6 63 westem yarrow 
ANTEN Antennaria O32e a7, -- 0 OiSm 25 -- 0 -- 0 03 13 pussytoes 
ANPA4 Antennaria parvifolia 0:2" #33 -- 0 03 50 -- 0 -- 0 Oslo pussytoes 
ANRO2 Antennaria rosea O27 oS -- 0 03 50 -- 0 -- 0 Oita 25 rose pussytoes 
ARFR4 Artemisia frigida OS eels -- 0 -- 0 14 50 -- 0 OR TK! fringed sagebrush 
ASTER Aster Oa 2.0 50 One 25 -- 0 2.0 50 06 25 aster 
BODR Boechera drummondii OO 17 0.5 50 O08 225 -- 0 0:55) 50 01 25 false-arabis 
ERCO24 ~—_Eremogone congesta OS peed 0.0 50 08 25 -- 0 0.0 . 50 0.4 25 desert sandwort 
ERPU2 Erigeron pumilus 08 83 -- 0 1.1 100 Ose mou -- 0 06 63 low fleabane 
ERSU2 Erigeron subtrinervis 0.0 33 2.0 100 0.0 50 -- 0 2.0 100 05 50 threenerve fleabane 
GARA2 Gayophytum ramosissimum 0.3) 933 03 50 Osteo 0.6 50 03 50 03 38 hairstem ground smoke 
HAFL2 Hackelia floribunda 04 17 -- 0 -- 0 gee 20 -- 0 03m 13 many-flowered stickseed 
HEVI4 Heterotheca villosa 14 17 -- 0 -- 0 42 50 -- 0 ALO TS hairy golden aster 
LUAR3 Lupinus argenteus 0:3 Fray: 0.0 50 Ob 25 -- 0 0.0 50 03° 26 silvery lupine 
PATR7 Packera tridenticulata 0.1... 33 -- 0 0:07 725 04 50 -- 0 Onl rar25 groundsel 
PETES Penstemon teucrioides Fo. a0 -- 0 aa 748) 8.6 50 -- 0 27, 50 beardtongue 
PHMU3 Phiox multiflora -- 0 V4 eer S0 -- 0 -- 0 a 50 Ors aes flowery phlox 
PODO4 Polygonum douglas'i O25 17 -- 0 OA 25 -- 0 -- 0 G2 es Douglas knotweed 
POPUS Potentilla pulcherrima 0.2 eh 23, ol) 03 25 -- 0 23 50 OV 25 beauty cinquefoil 
GROUND COVER 
BARESO bare soil 6.0 100 27 100 5.0 100 8.0 100 27 100 5.2 100 bare soil 
LITTER litter and duff 80.9 100 91.7 100 82.8 100 77.1 100 91.7 100 83.6 100 duff litter 
SMGRAV — small gravel < 1. cm PDE eY/ one 90 ail “TAS Ri) Ie) 1/5; 7 50 ZleoS small gravel 
LGGRAV large gravel 1-10 cm Ue) ey -- 0 19 75 18 40 -- 0 1450 large gravel 
GRAV gravel 0.2-10 cm 09 33 16 50 04 25 21 OU Gig oO ial fe} 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 39 67 01 50 4.0 50 3.6 100 01 60 29 63 cobble 
STONES stone > 25cm PASo Avf Vath Ld a) 78) eh Su Ve 50 22163 stone 
BEDROC __ bedrock exposed Of sk! - 0 0.2 25 OOO -- 0 0:55 925 exposed bedrock 
LIVEPL live plant bases 09 83 il: 2aeetoO 0:8 75 0.9 100 Wiese OC 1 8 live plant bases 
.BRY mosses + lichens on soil 0:3 ess 015,50 0:3 25 Om 250 01 50 0.2 38 on soil mosses + lichens 
.MOSSON moss on soil 02 mat 7, -- 0 0.3 25 -- 0 -- 0 Of 3 on soil moss 
LICHEN lichen on soil 2.8 50 -- 0 40 50 03 50 -- 0 21 38 on soil lichen 
COWPIE — droppings cattle O12. 1, -- 0 -- 0 0.5 50 -- 0 Day ale cattle droppings 
.DEERPE —_ droppings deer 41 83 Os oe Shee 7) 5.2 100 OFseeo0 ee) fs) deer droppings 
ELKPEL —_ droppings elk 0350 (al iy) 05) 75 -- 0 Ose o0 WE Se) elk droppings 
RABBIT —— droppings rabbit OS ae G7. -- 0 Ny 7/5 04 50 -- 0 03 50 rabbit droppings 
‘UNKPEL — droppings unknown animal 0453 -- 0 0:7 450 -- 0 -- 0 Ose 29 unknown animal droppings 
WOOD wood > 1 in diam. (oy a8} Oi e50 06 25 18 50 Ostia 50 08 38 > 1in diam. wood 
WO0D13_~— wood 1-3 in diam. 08 67 41 50 OSiaano 1:3) 750 41 50 6) 463 1-3 in diam. wood 
.WO0D37_~— wood 3-7 in diam. -- 0 08 50 -- 0 -- 0 0.8 50 028513 3-7 in diam. wood 
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3. Bristlecone Pine Series 


General Description 

Pinus aristata (bristlecone pine) Series of Donart and other 
(1978), Hess (1981-1986), Moir (1983-1993), Komarkova (1986- 
1988), DeVelice and others (1986), Alexander (1988), Larson 
and Moir (1989), and Muldavin and others (1990). Considered a 
non-climatic series by Moir (1983). 

Many stands are open and park-like, with small groups of 
trees interspersed with grasslands (Komarkova and others 1988). 

Precipitation zone: 410-525-640 mm/yr (16-21-25  in/yr) 
(Brunstein and Yamaguchi 1992). 

We seem to be missing the gnarled, ancient, bristlecone pine 
timberline stands that are more common on the Eastern Slope in 
Colorado and in northern Arizona (Rominger and Paulik 1983, 
Brunstein and Yamaguchi 1993). “Narrow tree rings indicate 
unusually cold or dry years in Colorado: 1963, 1880, 1861, 1851, 
1824, 1258, 1399, 989, and 553” (Curtin 1992). 


Distribution 
In the UGB, elevations are 9,440-10,220-10,380 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 


Bristlecone pine/currant-Arizona fescue 9,440- 10,380 FD3.1 
(PIAR/RICE-FEAR2) 
typical phase 10,180-10,380 —ph. 1 
phase Parry oatgrass (DAPA2) 9 440- 10,300 —ph. 2 
Bristlecone pine/Thurber fescue 10,040-11,860 FD3.3 


Timber Management 
Tree productivity is low to very low; stands are sparse 
(Komarkova and others 1988). I do not recommend production 
management of these stands. Some silvicultural practices could 
be considered if wildlife improvement or relief from insects and 
diseases is needed; shelterwood has sometimes been successful 
(Larson and Moir 1989). 


Vegetation Management Practices 
None known. None recommended. 


Fire Ecology 
After a stand replacing fire in an adjacent stand, livestock 
grazing by cattle can lead to bristlecone pine invasion into those 
adjacent sites and maintain the adjacent sites in a dryer stage 
(Baker 1991). 


Insects and Diseases 
Unknown. 


Livestock Range Management 
Forage production is typically sparse, although what little is 
produced is often of high quality and desirability. The sites are 
often rocky, steep, a long way to water, and difficult for livestock 
to access (DeVelice and others 1986, Komarkova and others 
1988). See Festuca arizonica and Festuca thurberi in Species 
Section. 


Wildlife Management 
These sites are used as summer range for deer and elk, 
especially where palatable shrubs are present; the stands provide 
good to excellent views, but not much cover (Komarkova and 
others 1988). 


In the UGB, bristlecone pine stands are often an important 
component of bighorn sheep habitat. Sparse stands of the same 
bristlecone pine/fescue type we have in the UGB are an medium- 
sized component of a low-elevation bighorn sheep winter range 
(but not the intermediate range or summer-lambing range) in an 
area west of Saguache near the UGB. Within the winter range, 
Arizona fescue (Festuca arizonica), fringed sage (Artemisia 
frigida), sedges (Carex . spp.), and mountain muhly 
(Muhlenbergia montana) are major components of the bighorn 
diets that occur in bristlecone pine/fescue stands (Shepherd 
1975). In addition, Bristlecone pine/Arizona fescue stands are 
known that are in summer range for bighorn in the UGB. 


Mapping and Map Units 
Stands are small to medium-sized, often isodiametric to 
elliptic. Stands are easily distinguished on aerial photos. 


Roads and Trails 
Suitable for roads or trails, since sites are stable, rocky, with 
little risk from mass movement. However, exposure to wind can 
be high in some sites, and excavation costs may be high because 
of the rockiness of the soils. 


Hydrology 


Revegetation 
These cold sites mean that growth will be slow. 


Recreation Management 
Many of these stands have high scenic value (Moir 1993). 
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Distinguishing Features. Bristlecone pine, open stands, 
fragmental very coarse soils, wax currant, Arizona fescue. 

Distribution. Montane and lower Subalpine moderate to steep 
slopes in the Gunnison Basin. In general, this type has been 
described from southern Colorado and northern New Mexico, 
always in deep rainshadows. 

Variations. Phase @ has the palatable mat-forming soil- 
binding grass DAPA2, otherwise there seems to be little variation 
within the type. The site for Phase @ is not noticeably different, 
except for shallower soils. 


1. Typical Phase (n=6 
21 - 34.0 - 58% 
3- 10.1 - 20% 
27 - 35.7 - 40% 
4-7.4-12% 

9 - 40.5 - 60% 
3 -5.9- 10% 
80 - 87.3 - 92% 
12-15-20 


Tree Cover 
Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


Plant Associations. © Pinus aristata/Ribes cereum-Festuca 
arizonica new name for Pinus aristata/Festuca arizonica 
Shepherd 1975. It is renamed here because Ribes cereum is a 
more specific indicator and conspicuous species in these stands. 
@ Pinus aristata/Ribes cereum-Festuca arizonica phase 
Danthonia parryi, described as new here. 
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2. Phase DAPA2 (n=3) 
40 - 60.0 - 73% 


2 -6.1 - 8% 
13 - 34.3 - 62% 
0 - 14.6 - 32% 
10 - 46.5 - 90% 
1 - 15.6 - 65% 

85 - 114.9 - 155% 

14-21-28 














Phase 1 Phase 2 
Vegetation Typical, TLC >90% Parry oatgrass, TLC <95% 
Soils Cryoborolls to Cryumbrepts, shallow) Cryoborolls to Haploborolls, deeper 


(60-75 cm) 
Landform Southeasterly, 10100 - 10400 ft 
Geology 
Water 


Climate 


Easterly, 9400 - 10300 ft 


Vegetation: Diversity moderate, TLC/S is 4.6-6.7. 


Comments 

4-6 mtall 

2-2.5 m tall 

FEAR2-MUMO, + DAPA2 in Phase 2 


Various spp. 
High; of various sizes, gravel-cobble-stone 


Low for a forest 





Soils: Sampled as various shallow-Mollic soils, often Typic 
Cryorthents, sometimes shallow Lithic or Typic Cryoborolls. 
Textures range from Sandy Loam to Loam, very coarse, mostly 
fragmental. Good drainage is apparently an important limitation 
on the type, for the soils with Loam textures are the most 
fragmental. The soils in both phases usually well-drained (range 





is from moderately drained to very well-drained). 

Phase 1. Typical Phase 2. DAPA2 
62 - 70.7 - 75cm (not sampled 
Mollic Depth 0 - 8.7- 13 cm sufficiently) 
Permeability 17 - 46.0 - 61 
Landforms and Geology. Moderately steep to steep middle to 
upper slopes, Southerly and Easterly, never northerly. Always 
conspicuously convex down the slope, flat concave or convex on 
the contour. 







Total Depth 














Phase 1. Typical 
10180-10247-10380 ft 
166-171-179° (r=1.0) 
25-33.3-38% 


Phase 2. DAPA2 
9440-9907-10300 ft 
68-132-181° (r = 0.75) 
8-25.5-51% 


Elevation 
Aspect 
Slope 
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Formation Residual, usually from coarse Tuffs. Moderate to high 
potential for mass movement, depending on slope angle. 

Climate. Deep rainshadow, restricted to southern and 
southeastern portions of the Basin. Cold, moderately exposed to 
sun, moderately exposed to wind, dry to very dry because cold 
and well-drained. 

Water. Dry to very dry microclimate, but vegetation cover 
and coarse fragments hold some moisture through the season on 
better-condition sites. No permanent water on or near sites. 


Community Types 









A. Bristlecone pine- 
wax Currant-grass 


(400 - 700) 


Succession. The length of the sere in this type is probably 
around 1,000 yr, so succession (especially in the trees) is very 
difficult to see even in a lifetime. Changes in the grasses and 
shrubs are somewhat easier to see. Recovery from disturbance is 
very slow. 

Related Types. PIAR/FETH at higher elevations, clearly 
Subalpine, with very different shrubs and grasses. 

Adjacent Types. Ecotones are usually to one of the ARTR2 
types on gentler slopes, or to PSME on more protected slopes. 

Resource Values. 

Resource Value Ct. 

Potential Cattle Forage Production 2 

Grazing Suitability 2 

Timber Suitability 0 

Potential Timber Production 0-1 

Developed Recreation 3-4 
Dispersed Recreation 3 

Scenic 4-5 
Road & Trail Stability 3 

Construction Suitability 1 

Deer & Elk Hiding Cover 2-3 

Deer & Elk Forage & Browse 1-2 
Watershed Protection 2 

Soil Stability 

Risk of Soil Loss - Natural 2 

Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 1 

Risk of Permanent Depletion - Timber ns 

Resource Cost of Management 1-2 

Cost of Rehabilitation 4 








Total Producti 








Forage 
Production 








(250 - 300) | Very open tree “canopy” 








Vegetation Management. No vegetation management 
recommended, except for revegetation, which will rarely be 
required. These sites are technically suitable for livestock 
grazing, but they are typically steep and far from water. 

Recreation Management. Very little historic use. Suitable for 
facilities or development only at low slope angles. 

Wildlife Management. Deer and elk make some use of these 
sites, for what little hiding cover and browse/forage they provide. 
The one sample had total obstruction of 58%, fairly evenly 
distributed across the four sectors. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule Deer HCov, Browse Summer Mod Mod-MH 
Elk HCov, Browse Summer Mod Low 


Road _ and Trail Construction and Maintenance. These sites 
would be suitable for trails, because stability is favorable at low 
slope angles. The sites are only moderately suitable for roads, 
because of steepness of slope. 

Revegetation. These sites are expected to be difficult to 
revegetate, because of cold, dry microclimate, and slow 
succession. Native species that occur here (FEAR2-MUMO- 
DAPA2) could be tried, but these are all difficult to obtain and 
expensive. 

Mapping. Distinctive pattern on aerial photographs, often 
with individual pine trees visible, on a steep convex slope. Stands 
moderate to large-sized, often isodiametric to elliptic. 
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Cvr Cnst Cyr Cnst Cyr Cnst Cvr Cnst 
TREES 
PIAR Pinus anstata 53.2 100 33/8 100 46.7 100 46.7 100 bristlecone pine 
PIFL2 Pinus flexilis 13 17 -- 0 0.9 11 0.9 11 limber pine 
POTRS Populus tremuloides 0.2 33 0.0 100 0.1 56 0.1 56 quaking aspen 
PSME Pseudotsuga menziesii 53 17 - 0 3.5 11 3.5 11 Douglas-fir 
SHRUBS 
PAVI11 Padus virginiana 07 17 -- 0 0.4 11 0.4 11 common chokecherry 
PEFL15 Pentaphylloides floribunda 0.2 17 -- 0 0.1 11 0.1 11 shrubby cinquefoil 
PIRI6 Picradenia richardsonii 0.9 50 0.0 33 0.6 44 0.6 44 pingue 
RICE Ribes cereum 43 83 10.0 100 6.2 89 6.2 89 wax currant 
GRAMINOIDS 
CAGE Carex geophila 0.2 33 -- 0 0.1 22 0.1 22 dryland sedge 
CAGE2 Carex geyeri 2.0 67 -- 0 13 44 13 44 elk sedge 
CARO5 Carex rossii 03 17 -- 0 0.2 11 0.2 11 Ross sedge 
DAPA2 Danthonia pamyi 3.2 100 -- 0 2.1 67 2.1 67 Parry oatgrass 
ELEL5 Elymus elymoides 0.9 67 0.9 67 0.9 67 0.9 67 bottlebrush squirreltail 
FEAR2 Festuca arizonica 12.8 83 12.8 100 12.8 89 12.8 89 Arizona fescue 
FEID Festuca idahoensis 17 33 -- 0 11 22 11 22 Idaho fescue 
KOMA Koeleria macrantha 3.0 83 2.3 33 2.8 67 2.8 67 prairie junegrass 
MUMO Muhlenbergia montana 98 100 16.9 100 12.1 100 125) dO0 mountain muhly 
POA Poa -- 0 2.2 33 0.7 11 0.7 11 bluegrass 
STHY6 Stipa hymenoides 0.5 Ws -- 0 0.3 11 0.3 11 Indian ricegrass 
FORBS 
ACLAS Achillea lanulosa 0.2 17 -- 0 0.1 Wl 0.1 11 westem yarrow 
ANMA Anaphalis margaritacea -- 0 08 33 03 11 0.3 11 pearly everlasting 
ANSE4 Androsace septentrionalis 0.4 83 0.0 33 0.2 67 0.2 67 northem rock-jasmine 
ANPA Anemone parviflora 0.7 33 -- 0 0.4 22 0.4 22 arctic anemone 
ARFR4 Artemisia frigida 2.3 83 -- 0 1.6 56 1.6 56 fringed sagebrush 
ASHA2 Astragalus hallii 0.5 17 -- 0 0.3 11 03 11 milkvetch 
BODI4 Boechera divaricarpa 0.2 17 -- 0 0.1 11 0.1 11 false-arabis 
CHDO Chaenactis douglasii 03 33 0.2 33 0.3 33 0.3 33 pincushion 
DEINS Descurainia incaca 0.5 50 -- 0 0.3 33 03 33 Richardson tansy mustard 
DRAU Draba aurea 0.2 50 -- 0 0.1 33 0.1 33 golden whitlow-wort 
ERFE3 Eremogone fendleri 0.2 17 -- 0 0.1 11 0.1 11 desert sandwort 
ERSU2 Erigeron subtrinervis 0.5 33 0.5 33 0.5 33 0.5 33 threenerve fleabane 
GECA3 Geranium caespitosum 17 67 -- 0 di 44 11 44 Fremont geranium 
HEVI4 Heterotheca villosa 0.3 50 -- 0 0.2 33 0.2 33 hairy golden aster 
LUAR3 Lupinus argenteus -- 0 44 67 15 22 e3) 22 silvery lupine 
MACA2 Machaeranthera canescens 3.0 17 -- 0 2.0 11 2.0 11 hoary aster 
MELA3 Mertensia lanceolata 0.6 50 -- 0 0.4 33 0.4 33 lanceleaf bluebells 
PANE7 Packera neomexicana 0.5 50 -- 0 0.4 33 0.4 33 New Mexico groundsel 
PATR7 Packera tridenticulata -- 0 0.8 67 0.3 22 0.3 22 groundsel 
PETES Penstemon teucrioides 0.2 17 -- 0 0.1 11 0.1 11 beardtongue 
POHI6 Potentilla hippiana 13 83 0.2 33 0.9 67 0.9 67 horse cinquefoil 
POPU9 Potentilla pulcherrima 0.3 33 -- 0 0.2 22 0.2 22 beauty cinquefoil 
VIAM Vicia americana 0.2 17 -- 0 0.1 11 0.1 11 American vetch 
GROUND COVER 
.BARESO bare soil 15.6 100 59 100 12.4 100 12.4 100 bare soil 
LITTER litter and dutt 37.9 100 53.6 100 43.1 100 43.1 100 duff litter 
ROCK cover grav+cob+ston 36.7 83 -- 0 24.4 56 24.4 56 grav+cob+ston cover 
.SMGRAV small gravel < 1 cm 0.1 17 Pisa mel 00 9.2 44 9.2 44 small gravel 
.LGGRAV large gravel 1-10 cm 0.2 17 7.0 100 Has) 44 2.5 44 large gravel 
COBBLE cobble 10-25 cm 11 17 6.0 100 2.8 44 2.8 44 cobble 
STONES stone > 25cm 84 17 0.2 33 5.6 22 5.6 22 stone 
.BRY mosses + lichens on soil 2a 83 -- 0 1.6 56 16 56 on soil mosses + lichens 
.MOSSON moss on soil 0.0 17 0.4 33 0.1 22 0.1 22 on soil moss 
LICHEN lichen on soil 0.1 17 17 33 0.6 22 0.6 22 on soil lichen 
.DEERPE droppings deer 0.0 17 1.2 100 0.4 44 0.4 44 deer droppings 
-ELKPEL droppings elk - 0 40 100 13 33 13 33 elk droppings 
-RABBIT droppings rabbit 0.0 We oie 100 1.0 44 1.0 44 rabbit droppings 
.W00D13 wood 1-3 in diam. -- 0 14 33 0.5 11 0.5 11 1-3 in diam. wood 
.W00D37 wood 3-7 in diam. -- 0 0.5 33 0.2 11 0.2 11 3-7 in diam. wood 
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Distinguishing Features. Bristlecone pine, Thurber fescue, 
steep convex slopes. 

Distribution. Subalpine moderate to moderately-steep slopes 
in deep rainshadow in the Gunnison Basin. In general, this type 
has been described from the east (leeward) side of mountains in 
northern and southern Colorado and northern New Mexico. 

Variations. One of the samples has DAPA2 and FEAR2, 
which might be somewhat transitional to PIAR/RICE-FEAR2. 
The stand with CAPU2 might be another phase, too few sampled 


Min-Avg-Max (n=3) 
55 - 68.3 - 77% 
3 - 9.0 - 18% 
12 - 54.4 - 126% 
6 - 14.8 - 28.8% 
2-10.2-17% 
1-4.9 - 8% 
112 - 146.6 - 209% 

27 - 39 


Tree Cover 
Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 19 - 


Plant Associations. © Pinus aristata/Festuca thurberi De 
Velice 1985, similar to Pinus aristata/Calamagrostis 
purpurascens Terwilliger 1979. Festuca thurberi is more 
constant and more dominant; the communities with CAPU2 
might be a phase. 

Soils: Sampled as Argic or Typic Cryoborolls, Loamy- 
Skeletal. The one soil completely sampled was a Sandy Clay, 60- 
75% coarse, and very well-drained. Soils are clearly Cryic, 
probably near the Pergelic ecotone at higher elevations. 










One sample 
Total Depth 81cm 
Mollic Depth 25 cm 


Permeability 66 
Landforms and Geology. Moderate to steep slopes, usually 
upper slopes and shoulders, convex on the contour, often convex 
down the slope as well, Southerly. 
Min-Avg-Max 



















Statistic 





Elevation 10040 - 10807-11860 ft sd = 943 ft 
Aspect 122 - 156 - 270° r=0.45 
Slope 14 - 27.7 - 48% sd = 17.8% 





Formation Residual from coarse Tuffs and Breccias. Low to 
moderate potential for mass movement. 


Statistic 
sd = 11.7% 
sd = 8.0% 
sd = 62.6% 
sd = 12.3% 
sd = 7.4% 
sd = 3.8% 
sd = 54.4% 
sd = 10.4 


to tell for sure. 

Vegetation: Sparse to moderately-dense stand of bristlecone 
pine trees, sometimes isolated non-reproductive individuals of 
Engelmann spruce, limber pine, or Douglas-fir, and occasional 
patches of aspen. The undergrowth is dominated by the large 
grass Thurber fescue in a moderately-dense to dense stand. Few 
shrubs, and those hidden by the grasses. Diversity moderate, 
TLC/S is 2.9-11.0. 


Comments 

10 - 12 m tall, predominantly PIAR 

0.5 - 1.5 m tall, JUCO6-RICE 

0.2 - 1.0 m tall, FETH-DAPA2-MUMO-FEAR2 
Various spp. 


Much higher than in previous (lower-elev.) type 








Climate. In deepest rainshadow, in the far southeastern 
portion of the Basin. Subalpine, cold to very cold, moderately to 
highly exposed to sun, moderately to highly exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 


Community Types 





Seral | Tree BA, | Tree Prod.,,| Total Production 
Status ff/ac laclyr (non- Tree) 
Community Type 
A. Bristlecone pine- 79.2 252. be (500 - 800) 
Thurber fescue- Be x (60-90) | (200-300 


Succession. The length of the sere in this type is probably 
around 1,300 yr, so succession (especially in the trees) is very 
difficult to see even in a lifetime. Changes in the grasses and 
shrubs are somewhat easier to see. Recovery from disturbance is 
very slow. 


Forage 
Production 


Comments 





(250 - 300) | Sometimes with an occasional PSME, PIFL2, or 
PIEN. 


Related Types. PIAR/RICE-FEAR2 at lower elevations, 
clearly Montane, with very different shrubs and grasses. 

Adjacent Types. Ecotones are usually to ARTRV/FETH or 
FETH/FEAR2 on gentler slopes, or to PIEN on more protected 
slopes. 
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Resource Values. 


Resource Value C.t. A 
Potential Cattle Forage Production 2-3 
Grazing Suitability 3 
Timber Suitability 0 
Potential Timber Production 0 
Developed Recreation 1-2 
Dispersed Recreation 2-3 
Scenic 4-5 
Road & Trail Stability 2-3 
Construction Suitability 0-1 
Deer & Elk Hiding Cover 1 
Deer & Elk Forage & Browse 1-2 
Watershed Protection 2 
Soil Stability 2-3 
Risk of Soil Loss - Natural 1 


2 - 3 (PIAR patches) 
4 - 5 (FETH patches) 
3 


Risk of Soil Loss - Management 


Risk of Permanent Depletion - Range 


Risk of Permanent Depletion - Timber ns 
Resource Cost of Management 3 
Cost of Rehabilitation 5 


Vegetation | Management. No tree management 
recommended. The sites are unsuitable as sheep range except for 
transition. The sites are suitable as cattle range, but the steepness, 
distance to water, and low productivity reduce their usefulness. 

Recreation Management. Useable for developed or dispersed 
recreation at low slope angles, but exposure to wind decreases 


usefulness. Deep, loamy soil in Thurber fescue patches may 
make soil loss a limitation. 

Wildlife Management. The sites are usually too high for 
much deer use; elk will use these sites for forage and travel. 
There is typically very little browse. Obstruction was 55% in the 
one sample, site distributed across the four sectors. 


abitat 
Species Component Season Preference  lypical Use Intensity 
Elk Forage Summer Mod Mod-MH 
Bighom Forage, Rest Summer Mod (open Low - Mod within 
dtands) range 


Road and Trail Construction and Maintenance. Suitable for 
trails; unsuitable for roads except at low slope angles. Both roads 
and trails will be easy to maintain in the rocky pine patches, 
more difficult in the deeper, finer fescue patches. 

Revegetation. These sites are expected to be difficult to 
revegetate, since the sites are very cold, dry, and recover is slow 
to very slow. Native species that occur here (FETH-CAPU2) 
could be tried, but these are difficult to obtain and expensive. 
Pine trees grow very slowly here, so revegetation of trees is 
generally not possible. 

Mapping. Distinctive pattern on aerial photographs, often 
with individual pine trees visible, on a steep convex slope. Stands 
moderate to large-sized, often isodiametric to elliptic. 








Ecological Type FD3.3 Whole ET 
Cvr___Cnst 
TREES 
PIEN Picea engelmannii 5.0 33 Engelmann spruce 
PIAR Pinus aristata 50.0 100  bristlecone pine 
PIFL2 Pinus flexilis 27 33 limber pine 
POTRS Populus tremuloides 23 67 quaking aspen 
PSME Pseudotsuga menziesii 8.3 33 Douglas-fir 
SHRUBS 
JUCO6 Juniperus communis 6.7 67 common juniper 
RICE Ribes cereum 1.3. 33  waxcurrant 
RIMO2 Ribes montigenum 0.3 33 mountain goosebery 
ROWO Rosa woodsii 0.7 67 Woods rose 
GRAMINOIDS 
CAPU Calamagrostis purpurascens 0.2 33 purple pinegrass 
CAFO3 Carex foenea 0.3 33 silvertop sedge 
CAGE2 Carex geyeri 0.7 33  elksedge 
CAOB4 Carex obtusata 77° 33 __ blunt sedge 
DAPA2 Danthonia parryi 12.4 67 Parry oatgrass 
ELEL5 Elymus elymoides 0.1 33 _ bottlebrush squirreltail 
ELTR7 Elymus trachycalus 0.7 33 slender wheatgrass 
FEAR2 Festuca anzonica 3.2 33 Anzona fescue 
FETH Festuca thurberi 21.9 100 Thurber fescue 
KOMA Koeleria macrantha 1.8 100 prairie junegrass 
MUMO Muhlenbergia montana 2.2 67 mountain muhly 
POFE Poa fendleriana 2.0 100 muttongrass 
POGL Poa glauca 1.0 33 Greenland bluegrass 
FORBS 
ACLA5 Achillea lanulosa 0.7 33 western yarrow 
ALLIU Allium 0.6 33 onion 
AMLA6 Amerosedum lanceolatum 0.3 33 yellow stonecrop 
ANSE4 Androsace septentrionalis 0.7 33  northem rock-jasmine 
ANPA Anemone parviflora 0.7 33 arctic anemone 
ARFR4 Artemisia frigida 0.7 67 fringed sagebrush 
ARLU Artemisia ludoviciana 0.4 33 Louisiana sagewort 
ASAG2 Astragalus agrestis 0.7 33 purple milkvetch 
BORE6 Boechera retrofracta 0.1 33 false-arabis 
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Ecological Type FD3.3 Whole ET. 
Cvr__Cnst 

CHAN9 Chamerion angustifolium 0.3 33 fireweed 
cico2 Cirsium coloradense 0.1 33 thistle 
ERFE3 Eremogone fendleri 0.2 33 desert sandwort 
EREL9 Erigeron elatior 0.6 33 tall fleabane 
ERPE3 Erigeron peregrinus 0.7 33 _ peregrine fleabane 
ERPI6 Erigeron pinnatisectus 0.3 33 pinnate fleabane 
ERSU2 Erigeron subtrinervis 0.7 67 threenerve fleabane 
FRVI Fragania virginiana 0.1 67 Virginia strawberry 
FRSP Frasera speciosa 0.7 33 monument plant 
GEAC2 Gentianella acuta 0.1 33 little gentian 
HEVI4 Heterotheca villosa 0.7 33 __ hairy golden aster 
MAST4 Maianthemum stellatum 0.1 33 — star Solomon-plume 
OLDR Oligosporus dracunculus 0.7 33 wild tarragon 
ORAL Oreoxis alpina 0.7 33  alpine-parsley 
PAWE4 Packera wemeriifolia 0.3 33  groundsel 
POHI6 Potentilla hippiana 0.4 67 horse cinquefoil 
POPUS Potentilla pulcherrima 0.7 33 beauty cinquefoil 
PSMO Pseudocymopterus montanus 0.7 33 mountain parsely 


PUPAS Pulsatilla patens 0.7 33 American pasque flower 

TRDA2 Trifolium dasyphyllum 0.7 33  whiproot clover 
GROUND COVER 

.BARESO bare soil 49 100 bare soil 

LITTER litter and duff 84.9 100 duff litter 

ROCK cover grav+cob+ston 47 67 grav+cob+ston cover 

SSMGRAV small gravel < 1 cm 0.4 33 — small gravel 

.LGGRAV large gravel 1-10 cm 1.0 33 large gravel 

COBBLE cobble 10-25 cm 40 33 cobble 

STONES stone > 25 cm 0.2 33 stone 

.BRY mosses + lichens on soil 3.3. 67  onsoil mosses + lichens 

.DEERPE droppings deer 0.2 33 deerdroppings 

-ELKPEL droppings elk 0.4 33  elkdroppings 

RABBIT droppings rabbit 0.2 33 rabbit droppings 
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4. Blue Spruce Uplands Series 


General Description 
Upland Picea pungens Series, described new here, based on: 


Picea pungens (blue spruce) Series, in part, of Moir and Ludwig 
(1982), Layser and Schubert (1979), B. Alexander and others 
(1984), Mauk and Henderson (1984), Youngblood and Mauk 
(1985), Alexander (1985-1988), Fechner (1985), Komarkova 
(1986-1988), DeVelice and others (1986), Fitzhugh and others 
(1987), B. Alexander and others (1987), Larson and Moir (1989), 
Muldavin and others (1990), and Moir (1993). 

Blue spruce uplands occur on valley sides where cold-air 
drainage is a conspicuous part of the local (micro-)climate (Moir 
1993). 

Precipitation zone: 400-610 mm/yr (16-24 in/yr) (local data). 

In the stands in UGB, Douglas-fir, subalpine fir, and 
ponderosa pine are absent or non-reproducing. White fir (Abies 
concolor) and southwestern white pine (Pinus strobiformis) do 
not occur in the UGB. Even though the Blue Spruce Series is part 
of a group called “southwest mixed conifer forests” (B. 
Alexander and others 1987), in UGB these are among the /east 
mixed! In many stands of these types, the only conspicuous plant 
species are those in the name. 

Both of these types look strange, with moisture-loving 
overstories and dry understories, but all of these stands occur in 
cold, deep-rainshadow climates on soils with a conspicuous 
Argillic horizon. So the gravelly soil surface is very dry, 
absorbing precipitation quickly (Fitzhugh and others 1987), but 
the soil layer just above the Argillic is moist enough to support 
the moisture-loving spruces. So the layers are, from the tops of 
the trees to the bottom of the soil, moist-dry-dry-moist. 


Distribution 
In the UGB, elevations are 9,280-9,820-10,480 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Blue spruce/Arizona fescue (PIPU/FEAR2) 9,280- 10,140 FD4.1 
typical phase 9 ,280- 10,060 —Ph. 1 
phase Parry oatgrass (DAPA2) 9 .890- 10,140 —Ph. 2 
Blue spruce-Engelmann spruce/kinnikinnick 9,400-10,480 FD4.2 
(PIPU-PIEN/ARUV) 
phase blue spruce-elk sedge (PIPU-CAGE2) 9 400-9,470 —Ph. 1 
phase Engelmann spruce-blue spruce 9,650- 10,480 —Ph. 2 


(PIEN-PIPU) 
Timber Management 

Blue spruce and Engelmann spruce are the commonly 
managed trees in the UGB, although aspen is sometimes managed 
in seral stands where it is dominant. Our stands do not usually 
have hardly any Douglas-fir, subalpine fir, or ponderosa pine; this 
type is rated as good for growing Douglas-fir to the south of the 
UGB (Larson and Moir 1989). Tree productivity varies widely, 
the most for us in the spruce/kinnikinnick type, which is rated 
low to moderate (see Moir and Ludwig 1979). The 
spruce/Arizona fescue type has very low tree productivity, timber 
management practices would likely initiate mass soil movement 
(Komarkova and others 1988), and the stands are too patchy to 
effectively manage for timber. 

Clearcut is often successful, can favor ponderosa pine and 
aspen. Shelterwood is usually successful, heavy shelterwood cuts 
favor ponderosa pine, lighter cuts favor blue spruce. Selection 
cutting favors blue spruce (Larson and Moir 1989). 

Many of these stands occur on shallow slopes, and 
productivity is at least moderate; much timber harvest activity has 


taken place in these sites in past decades. Adequate natural 
regeneration is difficult to achieve from these spruces. 


Vegetation Management Practices 


Fire Ecology 

Before settlement and fire suppression, there were frequent 
small ground fires. Fires in dry seasons may have been carried 
along by herbaceous cover, and some of these may have 
originated as range fires in dry parklands bordering these stands 
(Moir and Ludwig 1979). Before 1900, recurrent fires in the 
warm, grassy sites within this Series created open, parklike stands 
with conspicuous ponderosa pine and Douglas-fir. Recurrent low- 
intensity fires kept aspen and blue spruce at densities lower than 
at present (Moir 1993). 

Since 1900, fire suppression in these stands has resulted in 
dense stocking with fire-sensitive trees, aspen and blue spruce. 


Insects and Diseases 
Blue spruce is only slightly susceptible to western spruce 
budworm (Choristoneura occidentalis), being more common in 
Douglas-fir forests. I have not seen many trees in the UGB where 
budworm infestation leads to mortality. 


Livestock Range Management 
Forage production ranges from nil (older stands of spruce/ 


kinnikinnick) to moderately high (seral aspen stands and open 
stands of spruce/fescue). Aspen-dominated stands and open 
stands of spruce/fescue are used fairly heavily by livestock (B. 
Alexander and others 1984). A? 


Wildlife Management 

Good summer range for deer, elk, and a wide variety of birds 
and small mammals (Moir and Ludwig 1979). Deer and elk will 
use these stands for cover and forage in the summer (B. 
Alexander and others 1984). 

From the small amount of these relatively closed forests found 
within a low-elevation bighorn sheep range to the west of 
Saguache, just outside the UGB (Shepherd 1975), I would infer 
that these forests are unimportant as bighorn sheep habitat; they 
probably act as a barrier to bighorn, since visibility from these 
stands is characteristically poor. 


Mapping and Map Units 
Sites are often large to very large, occupying large areas of 
landscapes. 


Roads and Trails 
Suitable for roads and trails. Sites are stable, generally low 
slope angles, and the understory vegetation takes trampling well. 


Hydrology 


Revegetation 
Natural revegetation is often unsuccessful, since disturbance 
often dries the soil even more than it is naturally. These spruces 
have low natural seed life and germination, so natural 
revegetation of trees is also sparse. 


Recreation Management 
These sites are generally suitable for dispersed camping or 
developed recreation, since soils are stable and slope angles are 
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characteristically shallow (Fitzhugh and others 1987, Moir 1993). 
Sites where aspen is a conspicuous component of the overstory 
are not suitable for campgrounds. Consequent damage to the 
aspen trees often leads to increased disease and death of the aspen 
component. 

Scenic quality may be high, especially in open, park-like 
stands (Fitzhugh and others 1987), or when aspen is a seral tree 
(DeVelice and others 1986). 
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Distinguishing Features. Blue spruce uplands, Arizona 
fescue, patchy stands, rainshadow. 

Distribution. Montane gentle slopes in deep rainshadow in 
the Gunnison Basin. In general, this type has been described 
from southwestern Colorado and northern New Mexico. 

Variations. Phase ® DAPA2 occurs in a different watershed 
(Cebolla Creek, rather than Cochetopa Creek for the typical 
phase); however, except for the presence of the highly-palatable 
indicator DAPA2, there seems to be no significant difference 
between the phases. Aspen (POTRS) is sometimes present in 
both phases in moister sites, where the production is higher. 
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Phase 1 Phase 2 
Vegetation Typical Parry oatgrass present 
Soils Loamy, MD - MD - WD Clayey, WD 
Landform 9280 - 10060 ft 9890 - 10140 ft 
Geology 
Water 
Climate Deep rainshadow, Moderately-deep rainshadow, 





Cochetopa Creek Cebolla Creek 






Vegetation: An open, patchy tree canopy, with grass in the 
alternating patches. Douglas-fir was not seen in any of the stands 
sampled. Shrubs are usually restricted to low shrubs such as 
kinnikinnick. Diversity moderate, TLC/S is 3.5-12.8. 






1. Typical Phase (n = 3 





No. Species 14-15-16 





Plant Associations. © Picea pungens/Festuca arizonica 
Fitzhugh 1983. @ Picea pungens/Festuca arizonica phase 
Danthonia parryi, described as new here, though represented in 
some of De Velice’s (1985) plots. 

Soils: Sampled as Typic Cryoboralfs or Lithic Argiborolls. 
The soils in both phases are usually barely Mollic in thickness to 
an Argillic horizon, moderately drained. The surface is warm 
(insolation) and dry (low-precipitation rainshadow, high 
evaporation); but the Argillic horizon is cool and moist enough to 
support blue spruce. The sites occur at the boundary between 
Montane Frigid sites (ponderosa pine) and Subalpine Cryic sites 







(Engelmann spruce). 
Phase 1. Typical Phase 2. DAPA2 
Total Depth 32 - 37.5- 43cm 52cm 
i 15 - 20.5- 26cm 2cm 






28 - 37.1- 45 46 


Landforms and Geology. Both phases occupy benches and 
gentle to steep slopes, usually the lowest-elevation forested type, 
at the lower forest ecotone. This ecotone is at relatively high 
elevations in these deep-rainshadow watersheds. 





2. DAPA2 Phase (n = 2 


Tree Cover 45 - 71.2 - 112% 25 - 56.2 - 87.4% 12-14 m tall, patches of PIPU mixed with POTR5 
Shrub Cover 0-5.2-9% 7-11.7- 16% 0.2 - 0.6 m tall, ARUV-ROWO-etc. 

Gram. Cover 24 - 33.9 - 49% 37 - 45.4 - 54% Mostly FEAR2, mostly outside tree patches 

Forb Cover 7-8.9-10% 15 - 24.4 - 34% GF Layer 0.2 - 0.7 m tall 

Rock Cover 0 -8.7- 19.1% 2 - 36.3 - 70% 

Bare Soil Cover 0 - 10.0 - 30% 0 - 3.0 - 6% 

Total Live Cover 86- 119.2 - 180% 84 - 137.6 - 191% 


24 - 24 - 24 
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Comments 


More species in Phase 2 







Phase 1. Typical Phase 2. DAPA2 


Elevation 9280 - 9720 - 10060 ft 9890 - 10015 - 10140 ft 
Aspect 37 - 39 - 325° (r=0.39) 68 - 39 - 122° (r=0.39) 
Slope 5 - 27.3 - 70% 16 - 26.2 - 36% 





Formation Residual to Colluvial, from Tuffs and Andesites. Low 
to moderate potential for mass movement. 





Climate. In deep rainshadow. The typical phase is always 
found in the Cochetopa Basin, in the southeastern part of the 
Gunnison Basin. Phase , DAPA2 is found in the rainshadows of 
upper Cebolla Creek and the adjacent Lake Fork. 

Water. The surface of the soil is dry to very dry, but the 
sharply-defined Argillic horizon holds enough water to maintain 
blue spruce in at least a sparse stand. No permanent water on or 
near sites. 





Community Types 








#S | Sera | Tree | Shmb | Gram. | Tree Prod.. fiS/ac/yr | Total Production; Forage Comments 
Status | Cover | Cover | Cover (non-Tree) Production 
ommunity Type 
A. Blue spruce- LS- |20-60% |0-10% | 25-50% 500.0 (500-900) | (250 - 400) | May or may not have 
Arizona fescue PNC (150-700) oatgrass (DAPA2) 
B. Blue spruce- 2 LS |70-120%|5-30%  |45-80% PIPU: 191.0 (700-1000) | (400 - 600) | May or may not have 
aspen-Anzona POTRS: (500-600) oatgrass (DAPA2) 
fescue TOT: (600-1000) 





Succession. This type always has an open conifer canopy. 
The stands are patchy, with patches of dense trees alternating 
with patches of grass; when aspen is present, there is a third 
patch type. These patches correspond to small patches of 
different kinds of soil. When conifer trees rarely become 
established, this will happen in the soil patches with denser 
Argillic horizon and a slope position that will have more 
favorable water supply for blue spruce. 

Related Types. These stands often occur downslope from the 
blue spruce/kinnikinnick type, and upslope from one of the 
sagebrush/Arizona fescue types. This type has an established tree 
canopy, yet is always open. Blue spruce/kinnikinnick often has a 
closed canopy, excluding sun-loving species such as Arizona 
fescue and Parry oatgrass. 

Also related to Douglas-fir/Arizona fescue, which is on 
better-drained soils, similar landforms outside the rainshadow 
climates, with Douglas-fir and without spruce. 

















Adjacent Types. Spruce/kinnikinnick on colder slopes above. 
Big sagebrush/oatgrass-Arizona fescue in parks. Tall willow 
(yellow, Booth, blue, serviceberry) riparian in bottoms. 

Resource Values. Moderate deer hiding cover (moderately 
high in Phase @ POTRS), moderate deer forage and browse, low 
elk forage and browse, used mostly in late Fall and Spring, rarely 
winter (where adjacent to winter range). These stands are not 
very suitable for timber production, because of slow growth and 
always open canopy. 
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Ct.B Vegetation Management. Vegetation management is usually 
Resource Value C.t. A (POTR5 codominant) not needed. 
Potential Cattle Forage Production 3 3-4 Wildlife Management. Deer make the most use of these sites, 


Grazing Suitability 
Timber Suitability 
Potential Timber Production 


for some hiding cover and some browse and forage. Obstruction 


3 3 
4 Bs oy q pes yl ranges 55-75% in the two samples, either weighted close to the 





Developed Recreation 3-4 3-4 ground or weighted 1-1.5 m high. 
Dispersed Recreation 5 5 abitat 
Scenic 4 * 4 Species Component Season Preference  _ypical Use Intensity 
Road & Trail Stability 4 Mule Deer Transit. Summer Low Low 
Construction Suitability 5-4 5-4 Fk Transit 5 [  oneventne 
Deer & Elk Hiding Cover 4-3 5-4 ransit. ummer ow ow-VeryLo 
stats EIk ae pe ; ; Revegetation. Revegetation will be fairly successful, but the 
rice at ability. a 5 r sites have very dry soil surface, and the rainshadow climate 
Risk of Soil Loss - Natural 1 0 shows that some care will be needed. Native species such as 
Risk of Soil Loss - Management 2 2 FEAR2 could be tried, but these are often difficult to obtain and 
Risk of Permanent Depletion - 2 2 expensive. 
Fe eT eactnerk i 5 Mapping. Distinctive pattern on aerial photographs, often 
Cost of Rehabiitution 3 3 with individual spruce patches visible, on gentle slopes and 
benches. Stands moderate to small-sized, usually as a belt of 
varying size near the lower forest ecotone. 
Ecological Type FD4.1__—~Phase 1 Phase 2 C.T.A C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst 
PIPU Picea pungens 41.9 100 32.4 100 38.9 100 36.9 100 38.1 100 blue spruce 
PIAR Pinus aristata 33 33 = 0 33 33 = 0 2.0 20 bristlecone pine 
POTRS Populus tremuloides 25.0geeos 23:8) 350 -- 0 62.7 100 25.1 40 quaking aspen 
SHRUBS 
ARUV Arctostaphylos uva-ursi 20 teas 43 50 -- 0 86 100 35 40 bearberry 
JUCO6 Juniperus communis 07 67 0.0 50 Oa OY, 0.0 50 0.4 60 common juniper — 
PEFL15 Pentaphylloides floribunda -- 0 05,50 013 33 -- 0 O12. 20 shrubby cinquefoil 
RICE Ribes cereum -- 0 2.0 0 ign. oo -- 0 08 20 wax Currant 
ROWO Rosa woodsii Uh s wes) 49 100 Zan 6/ Hey eye 3.0 60 Woods rose 
GRAMINOIDS 
AGSC5 Agrostis scabra -- 0 0:57 50 Shee Bok! -- 0 0:2520 rough bentgrass 
BRPO5 Bromopsis porteri -- 0 TA) eh -- 0 (eth Sy 28 20 nodding brome 
CAFO3 Carex foenea wig eee -- 0 -- 0 48 50 dh) 320 silvertop sedge 
CAGE Carex geophila -- 0 10.50 Oar os -- 0 04 20 dryland sedge 
CAGE2 Carex geyeni 1.0,,° 33 2.3577 50 10°. 33 Zo OU 15 40 elk sedge 
CA0B4 Carex obtusata Ye 8k) -- 0 Ue eek) -- 0 19 20 blunt sedge 
DAPA2 Danthonia parryi -- 0 24.7 100 fee 33 20.70.50 99 40 Parry oatgrass 
ELEL5 Elymus elymoides ia Gy 1.0 100 Ole 7 1.0 100 10 80 bottlebrush squirreltail 
FEAR2 Festuca arizonica 16.2 100 11.8 100 15.8 100 12.3 100 14.4 100 Arizona fescue 
FESA Festuca saximontana 0.2 33 -- 0 0.2.5 33 -- 0 Oe 20 Rocky Mountain fescue 
FETH Festuca thurberi 5:2 33 03 750 -- 0 8.1 100 3.2 40 Thurber fescue 
KOMA Koeleria macrantha 222667 2.2 100 3.2 100 07 50 PAR st) prairie junegrass 
MUMO Muhlenbergia montana 05 33 ie) 128, 2 ) 467 -- 0 07 40 mountain muhly 
STHY6 Stipa hymenoides Zao Saou 05:67 -- 0 0.3 40 Indian ricegrass 
STVI4 a bates Oey SS -- 0 -- 0 Us i) 0.6 20 green needlegrass 
ACLAS Achillea lanulosa ‘Sis -- 0 -- 0 Over ro0 013) 20 westem yarrow 
ANRO2 Antennaria rosea -- 0 OS aoc O37 33 -- 0 0.2 20 rose pussytoes 
ARFR4 Artemisia frigida Oia 1s) he ee Sy! -- 0 10 40 fringed sagebrush 
ASAL7 Astragalus alpinus 04 33 tome 04 33 1Seno0 08 40 alpine milkvetch 
BODR Boechera drummondii -- 0 0.3 50 0.2.4 33 -- 0 Ol 220 false-arabis 
CHANS Chamerion angustifolium -- 0 14 50 -- 0 14 50 06 20 fireweed 
DRABA Draba 04 33 -- 0 04 33 - 0 D2 en whitlow wort 
ERCO24 ~— Eremogone congesta 015433 -- 0 Oke} ask -- 0 03 20 desert sandwort 
ERCO4 Erigeron compositus -- 0 0.37750 0:25 asd -- 0 01 20 femleaf fleabane 
EREL9 Erigeron elatior O2aemos -- 0 U2 so -- 0 OH 20 tall fleabane 
ERSU2 Erigeron subtrinervis -- 0 O/ire 50 -- 0 07 50 0:3 20 threenerve fleabane 
GADR3 Gastrolychnis drummondii -- 0 07 50 -- 0 Oi OU Osmeecd alpine campion 
GECA3 Geranium caespitosum AU eS) iho wey el Ol -- 0 1.0 40 Fremont geranium 
HEVI4 Heterotheca villosa -- 0 Soo oy ee! -- 0 06 20 hairy golden aster 
LUAR3 Lupinus argenteus Oifgueno3 -- 0 -- 0 05.00 0.4 20 silvery lupine 
LUCA3 Lupinus caespitosus 04 33 -- 0 04 33 -- 0 0.2 20 stemless lupine 
MELA3 Mertensia lanceolata Oro 0:5e 50 13 67 -- 0 08 40 lanceleaf bluebells 
PANE7 Packera neomexicana 09 67 0.1 50 0.9 100 -- 0 0.6 60 New Mexico groundsel 
POEF Potentilla effusa lO SRE -- 0 -- 0 ay Beye) 10 20 Saskatchewan cinquefoil 
POHI6 Potentilla hippiana O37 67 0.3 100 0.5 100 OO o0 03 80 horse cinquefoil 
PSMO Pseudocymopterus montanus 023433 13 a50 -- 0 1.6 100 06 40 mountain parsely 
SEDE2 Selaginella densa -- 0 on ey) Die 33 -- 0 0.6 20 little club-moss 
SOSP Solidago spathulata U2 tss 0:377"50 Oy 33 O13 50 02 40 dune goldenrod 
VIAM Vicia americana -- 0 40 50 -- 0 40 50 16 20 American vetch 
GROUND COVER 
.BARESO __bare soil HOO 33 evs iy 12.0 67 -- 0 72 40 bare soil 
LITTER litter and duff 80.5 100 60.7 100 56.0 100 97.4 100 72.6 100 duff litter 
ROCK cover grav+cob+ston 23° 833 35:0) 750 Psuih Waeys -- 0 15.4 40 grav+cob+ston cover 
.SMGRAV — small gravel < 1 cm 64 33 -- 0 64 33 -- 0 else P40) small gravel 
COBBLE cobble 10-25 cm -- 0 1:3 950 -- 0 leh op fall) 05 20 cobble 
.LIVEPL live plant bases 08 33 01 50 -- 0 1.3 100 05 40 live plant bases 
.BRY mosses + lichens on soil O7 ass 2.0 50 2.0 67 -- 0 12 40 on soil mosses + lichens 
MOSSON — moss on soil 05 33 os 0 oe 0 0.7 50 03 20 on soil moss 
ELKPEL = droppings elk _ 02s -- 0 -- 0 OS oO O20 elk droppings 
RABBIT —_— droppings rabbit 06 33 -- 0 06 33 -- 0 03 20 rabbit droppings 
.WO0D13_ ~—_-wood 1-3 in diam. 05) 733 2300 -- 0 3.1 100 12 40 1-3 in diam. Wood 
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Distinguishing Features. Spruce upland forests (often without 
fir), kinnikinnick, rainshadow. 

Distribution. Lower-Subalpine gentle slopes in deep 
rainshadow in the Gunnison Basin. In general, this type has been 
described from southern Colorado and northern Utah, usually 
east of and in the rainshadow of large mountains. 

Variations. Both phases can sometimes occur with aspen. 






















Plant Associations. © Picea pungens/Arctostaphylos uva-ursi 
De Velice 1985, based in part on Picea pungens-Pseudotsuga 
menziesii phase Arctostaphylos uva-ursi Moir and Ludwig 1979. 
PSME was rarely seen in these stands in the Gunnison Basin, 
especially in deep rainshadow. @ Picea pungens-Picea 
engelmannii/Arctostaphylos uva-ursi phase Picea engelmannii, 
described as new here. 

Soils: Sampled as Typic Cryoboralfs, usually Loamy- 
Skeletal, often the texture of the B horizons is Sandy Clay. In 
Phase © soils are well-drained to very well-drained, average 
well-drained; in Phase @ soils are moderately drained to well- 
drained, average moderately drained. Portions of soil map units 
mapped in the Basin include: 

Phase 1. PIPU-CAGE2 















Phase 2. PIEN 


Total Depth 47 - 60.0 - 73cm 50 - 56.0 - 67cm 
Mollic Depth 12cm 0-3.0-5 
Permeability 32 - 46.8 - 62 23 - 35.3 - 51 





Landforms and Geology. Gentle to moderate middle slopes, 


Northerly - from ESE to WSW, never Southerly. Phase @ PIEN 


is often elevationally above Phase © on the same slope. 


Phase 1. PIPU-CAGE2 (n=2) Phase 2. PIEN-PIPU (n=4) Comments 


Tree Cover 60 - 91.9 - 123% 70 - 85.4 - 114 20-55 m tall 

Shrub Cover 33 - 36.1 - 39% 10 - 24.6 - 56% ARUV layer 0.1-0.2 m tall, sometimes with sparse 
taller shrub layer around 0.5 m tall (SHCA-ARTR2-etc.) 

Gram. Cover 9- 49.9 -90% 0- 15.7 - 37% Conspicuous species: CAGE2, FETH, CAROS 

Forb Cover 3-11.5 - 20% 1- 15.8 - 24% Various spp. GF layer 0.1-0.3 m tall 

Rock Cover 0-0.3-1% 1- 4.8 -12% 

Bare Soil Cover 0-0-0 0 - 3.8 - 15% 

Total Live Cover 108 - 189.4 - 271% 101 - 141.5 - 168% Higher in Phase 1 

No. Species 19-20-21 15-21-28 


Phase 1 
blue spruce, elk sedge 


Phase 2 
Engelmann and/or blue spruce, 
Ross sedge or fescues 
Soils WD - WD - VW Always MD 
Landform | Gentle slopes, to 16%, 9400 - 9470 |Gentle to moderate slopes, to 24%, 
ft 9600 - 10£00 ft 


Vegetation 










Geology 
Water 
Climate 


Vegetation: Dense to closed tree canopy of spruce (blue or 
Engelmann), aspen, or lodgepole pine (Douglas-fir in one site). 
Common juniper common but sparse, the low shrub kinnikinnick 
dominating the shrub layers. Herbs various, often sparse. Moss 
and lichen cover common on soil surface. Diversity moderate, 
TLCY/S is 5.6-12.9. 










Phase 2. PIEN 
9650 - 9983 - 10480 ft 
Aspect 10 - 39 - 348° (r=0.39) 90 - 312 - 321° (r=0.46) 
Slope 12 - 14.0 - 16% 8 - 16.2- 24% 
Formation Residual from Tuffs and Andesites. Low to very low 
potential for mass movement. 


Phase 1. PIPU-CAGE2 


Elevation 9400 - 9435 - 9470 ft 
























Climate. In deep to moderate rainshadow. Cold to very cold, 
slightly exposed to sun, slightly exposed to wind. 

Water. The soil surface is cool and dry, but water is held in 
the Argillic horizon about 11 in below the surface, sufficient to 
maintain a spruce canopy. No permanent water on or near sites. 


175 


4. Blue Spruce Uplands Series 


















Tree Prod. 
Cover | Cover fP/ac/yr 


Tree 


Community Type aes 
A. Blue Spruce: 60% 
Ser = 
B. Aspen-spruce- pF | MRR Ot | re aaa POTRS (+PICO sometimes) tall canopy, 
kinnikinnick PIPU o PIEN lower canopy 


Comments 












Succession. Resource Values. 

a. Where aspen is not present (c.t. 1), early seral stages are Resource Value C.t.A C.t.B 
openings in a spruce forest. Eventually, the opening has some Potential Cattle Forage Production 1-2 1-0 
patches of lodgepole pine or spruce seedlings, which increase in Grazing Suitability leg 1 
size and density. Management activities that move the top, a ues one : Toe ace 
shallow layer of dark, organic soil will slow this process, since Sieiebied ener, j ; 
nutrients necessary for seedling growth are removed or made Dispersed Recreation 4 3 
unavailable. Kinnikinnick and other ground flora are very Scenic 9-3 0.3 
important at early stages to stabilize the soil surface, especially at Road & Trail Stability ASS Aus 
higher slope angles. Construction Suitability 5-4 5-4 

b. When aspen is present (c.t.’s 2, 3, 4), early seral stages are Deer & Elk Hiding Cover 3-2 2 
a patchy stand of aspen sprouts. This aspen cover (and the Deer & Elk Forage & Browse 1 1 
ground flora it encourages) protects the soil surface and she bak Haat epee ae ome 
contributes to buildup of the organic upper soil layers. A bed for ree ae pee ere : 
seedlings and the nutrients to grow them are provided in the Risk of Soil Loss - Management 9 9 
patches where aspen dominates. Seedlings of lodgepole pine, and Risk of Permanent Depletion - Range 1-0 1-0 
then spruce, will appear first and grow faster in the aspen Risk of Permanent Depletion - Timber 3 3-4 
patches. At and after midseral, the stand is a patchy mix of Resource Cost of Management 2-3 2-3 
lodgepole pine, young spruce, and older aspen. Cost of Rehabilitation 1 1 


_ Related Types. This type is related to Douglas-fir/ Wildlife Management. Deer and elk use these sites mostly for 
kinnikinnick, on somewhat steeper slopes outside rainshadows. summer range; they mostly can be found in openings. 


Adjacent Types. Blue spruce/Arizona fescue on benches and | Obstruction is 37-58.3-83%, either weighted in the lower 0.5 m 
gentle slopes below, warmer dryer sites. Spruce-fir/moss on 


. | or evenly distributed. 
colder slopes above. Thurber fescue grassland in deeper-soil Habitat 
parks. Tall willow (Booth, blue, serviceberry) riparian in Species | Component ee Preference  Jvbical Use Intensity 
bottoms. Bristlecone pine stands on dry, windy exposed slopes Mule Deer Transit. Summer Low Low 
on ridges. Elk Transit. Summer Low Low-VeryLow 


Road and Trail Construction and Maintenance 

Mapping. Large stands to very large stands, usually 
distinctive but often troublesome to distinguish from other spruce 
or spruce-fir types. 


Ecological Type FD4.2 Phase 1 Phase 2 CTA C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst 

TREES 
PIEN Picea engelmannii -- 0 19.5 100 -- 0 15:6) 80 vers) ty Engelmann spruce 
PIPU Picea pungens 32.5 100 A050 60.9 100 96 60 18.1 67 blue spruce 
PICO Pinus contorta 23.5 100 15am 25) 0.0 100 Zio 40) 179 50 lodgepole pine 
POTRS Populus tremuloides 35.9 100 24.5 100 0.0 100 34.0 100 28.3 100 quaking aspen 
PSME Pseudotsuga menziesii -- 0 USS 9743) -- 0 idee 20 1028 3 Air Douglas-fir 

SHRUBS 
ARUV Arctostaphylos uva-ursi 29.1 100 11.1 100 31.6 100 14.2 100 V/a\eet00 bearberry 
JUCO6 Juniperus communis 0.8 100 11.2 100 16 100 9.0 100 78 100 common juniper 
MARE11 ~—- Mahonia repens 44 50 Ps -- 0 19 40 wis} Sk Oregon-grape 
ROWO Rosa woodsii 1.8 100 04 50 0.5 100 09 60 09 67 Woods rose 
SHCA Shepherdia canadensis -- 0 16° £50 -- 0 13 40 Val 33 russet buffaloberry 

GRAMINOIDS 
BRCA10 —- Bromopsis canadensis 055 * 50 -- 0 -- 0 0.2 20 02 17 fringed brome 
CAGE2 Carex geyeri 43.8 100 29 25 2.8 100 19.3 40 16.5 50 elk sedge 
CARO5 Carex rossii 07 50 05 50 1.5 100 04 40 0.6 50 Ross sedge 
DAPA2 Danthonia parryi 08 50 -- 0 1.7 100 -- 0 03 17 Parry oatgrass 
ELTR7 Elymus trachycalus 1.0 5 50 -- 0 -- 0 04 20 Od, slender wheatgrass 
FEAR2 Festuca arizonica 0% 50 04 50 1.3 100 03 40 0:55.50 Arizona fescue 
FEID Festuca idahoensis -- 0 Saes -- 0 6.0 20 0) Idaho fescue 
FETH Festuca thurberi Ome 0 2.5m -- 0 24 40 20 Ss Thurber fescue 
KOMA Koeleria macrantha eh Ee sy eit 2.6 100 12 40 14 50 prairie junegrass 
STVI4 Stipa viridula -- 0 04 25 -- 0 0.3 20 C2 maliti green needlegrass 
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Ecological Type FD4.2 Phase 1 Phase 2 CTA C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst 

FORBS 
ACLAS Achillea lanulosa 1.8 100 0.7 100 0.0 100 1.2 100 1.0 100 western yarrow 
ANSE4 Androsace septentrionalis -- 0 OS mice - 0 O25 820 DPS ale northem rock-jasmine 
ANRO2 Antennaria rosea -- 0 05 50 -- 0 04 40 O32 rose pussytoes 
ASAL7 Astragalus alpinus 1.0 100 2.0°7 50 2.1 100 16 60 AT ATG, alpine milkvetch 
ASLES Astragalus leptaleus -- 0 Ngee -- 0 10 20 OSes, park milkvetch 
ASMIO Astragalus miser var. oblongifolius -- 0 We Tene - 0 lo aez0 EY GUE weedy milkvetch 
CHAN9 Chamerion angustifolium -- 0 04 50 - 0 03 40 0:3 39r33 fireweed 
EREX4 Erigeron eximius -- 0 04 25 -- 0 disp 20 OS forest fleabane 
ERSP4 Erigeron speciosus 05 50 - 0 - 0 02 20 02 Hult Oregon fleabane 
FRAGA Fragaria -- 0 03 625 - 0 0.2 20 02a? strawberry 
FRVI Fragaria virginiana 05 7/50 2.6 50 -- 0 2:3 4.50 19 50 Virginia strawberry 
GASE6 Galium septentrionale te O10mee2o -- 0 06 40 O:Sar ss northem bedstraw 
LALE2 Lathyrus leucanthus 18 50 -- 0 -- 0 0.7 20 06 17 aspen peavine 
LUAR3 Lupinus argenteus 28 50 Te 74) - 0 2.0 40 Ati Biss silvery lupine 
LUPA8 Lupinus parviflorus -- 0 0.3 25 -- 0 0.2 20 O:2ihes 17, lodgepole lupine 
MOMA3 Moehringia macrophylla -- 0 OLE 25 -- 0 01 20 Ol peele trailing sandwort 
POHI6 Potentilla hippiana 03 50 Oisie25 0.5 100 0.4 20 04 33 horse cinquefoil 
SEIN2 Senecio integerrimus -- 0 07.26 -- 0 06 20 05 17 lambs-tongue groundsel 
ViSO Viola sororia -- 0 sya Ys) -- 0 Zi0are0) Nera TIF) downy blue violet 

GROUND COVER 
BARESO bare soil - 0 SM). 9 75 - 0 3.0 60 25 50 bare soil 
LITTER litter and dutf 99.0 100 90.4 100 98.9 100 92.2 100 93.3 100 duff litter 
ROCK cover grav+cob+ston -- 0 O:7/ eZ -- 0 06 20 Obey Ses grav+cob+ston cover 
SMGRAV — small gravel < 1 cm -- 0 31 75 - 0 25 60 Zane OO small gravel 
LGGRAV large gravel 1-10 cm 0.3 50 0.4 50 0.6 100 04 40 04 50 large gravel 
COBBLE cobble 10-25 cm -- 0 05 25 - 0 04 20 OS gael7 cobble 
.LIVEPL live plant bases 0.7 100 1:05.50 0.6 100 1.0 60 09 67 live plant bases 
.BRY mosses + lichens on soil -- 0 C20 -- 0 08 20 Oa. on soil mosses + lichens 
.MOSSON moss on soil 16 50 GiB e75 3.2 100 Son 60 Sie 0r. on soil moss 
.LICHEN lichen on soil 2.5 00 45 acd 51 100 3.6 60 3:8, 67 on soil lichen 
.DEERPE ~—_ droppings deer 03 50 ey 28 0.5 100 1.0 20 Oeos deer droppings 
ELKPEL —_ droppings elk -- 0 0.6 50 -- 0 04 40 04 33 elk droppings 
RABBIT —_ droppings rabbit 0:34750 O25 0.5 100 01 20 D.2enoo rabbit droppings 
WO00D13_~—- wood 1-3 in diam. 1.7 100 09 50 0.9 100 eu. 60 2 G7, 1-3 in diam. wood 
WO0D37_~— wood 3-7 in diam. 1.4 100 09 25 2.3 100 08 40 At #e50 3-7 in diam. wood 
.WO0D71 ~—- wood 7-10 in diam. - 0 04 25 -- 0 O2he 20 Ore? 7-10 in diam. wood 
WO0D10 ~=wood > 10 in diam. 0.5950 EOS Ws Ale OOM ewe San eO eee ye! > 10 in diam. Wood 
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5. Douglas-Fir Series 


General Description 


Southwestern Pseudotsuga menziesii (Douglas-fir) Series, a | Douglas-fir/Saskatoon serviceberry-pachistima 


new name for Pseudotsuga menziesii (Douglas-fir) Series of 
Donart and others (1978), Layser and Schubert (1979), Hoffman 
and Alexander (1980), Hess (1981-1986), Hess and Wasser 
(1982), Hoffman and Alexander (1983), Mauk and Henderson 
(1984, in part), Youngblood and Mauk (1985), Alexander (1985- 
1986-1988, in part), Fechner (1985), Komarkova (1986-1988), 
DeVelice and others (1986), Larson and Moir (1989), Muldavin 
and others (1990), and Kittel and others (1994). Considered a 
climatic series by Moir (1983). Part of the Pinus contorta Series 
of Alexander and others (1986b), Komarkova (1986), and 
Komarkova and others (1988) is actually seral to Douglas-fir, for 
example, their Pinus contorta/Juniperus communis. 

Very different from (Northwestern) Pseudotsuga menziesii 
(Douglas-fir) Series of Hoffman and Alexander (1976), Pfister 
and others (1977), Steele and others (1981-1983), and Cooper 
and others (1987); part of the Pseudotsuga menziesii Series of 
Mauk and Henderson (1984) is in the Northwestern Series as 
well. 

Precipitation zone: 300-610 mm/yr (12-24 in/yr) (local data). 

In good condition, most of these lower elevation types should 
have dense shrub cover in several layers, tall and medium (Baker 
1983). In many of the stands in the UGB, these shrubs have been 
severely browsed, since they occur in the heavily-used elk and 
deer winter range and also have been used by livestock for 120 yr 
or more. 

Several of these stands in the UGB apparently burned hot in 
past centuries, eliminating Douglas-fir. At lower elevations, these 
stands may now have aspen dominant in a permanent disclimax. 

At higher elevations in the range of Douglas-fir, lodgepole 
pine may now dominate the disclimax (sometimes with aspen 
seral as well). The light-colored soils and the presence of plants 
usually associated with Douglas-fir, such as_ kinnikinnick, 
pachistima, Oregon-grape, or common juniper, shows the history. 
Hess and Alexander’s (1986) Pinus contorta/Juniperus communis 
habitat type is a good example of one of these disclimaxes, which 
occurs in the UGB. Especially these disclimax stands can be 
found upwind (west of) the Douglas-fir seed source. Lodgepole 
pine reaches the southernmost extension of its range at about the 
middle of the UGB, so lodgepole pine is uncommon in the south 
half of the UGB, and is missing entirely from the native flora of 
New Mexico (Moir 1993). 


Distribution 
In the UGB, elevations are 7,960-9,170-10,285 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Douglas-fir/wax currant (PSME/RICE) 8,380-10,000 FD6.1 
typical phase 8,400- 10,000 —Pnh. 1 


phase Oregon-grape-common juniper- 8,380-8,720 —Ph. 2 

littleseed ricegrass (MARE11-JUCO6-ORMI2) ; 
Douglas-fir/mountain snowberry (PSME/SYRO) 8,540-9,800 FD6.2 

phase Wheeler bluegrass (PONE2) 8,540-9,320 —Ph. 1 


phase waxflower (JAAM) 9.800 —Ph. 2 
Douglas-fir/Arizona fescue (PSME/FEAR2) 8,560-9,920 FD6.4 
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Plant Association and Code Elevation E.T. Page 
7,960-9,920 FD6.5 
(PSME/AMAL2-PAMY) 
typical phase 7,960-9,920 —Ph. 1 
phase aspen-elk sedge (POTR5-CAGE2) 8,980-9,520 —Ph. 2 
hase maple (ACGL 8,600-9,400 —Ph.3 
Douglas-fir-aspen/pachistima-elk sedge 8,920-9,900 FD6.7 
typical phase 9,050-9,900 —Ph. 1 
phase twinflower (LIBO3) 9,160 —Ph. 2 
hase Oregon-grape (MARE11 8,920-9.670 —Pnh. 3 
Douglas-fir/kinnikinnick (PSME/ARUV) 8,760-10,285 FD7.0 
typical phase 8,760-9,900 —Ph. 1 
phase lodgepole pine (PICO) 9 .450-10,285 —Ph. 2 
Douglas-fir/bitterbrush (PSME/PUTR2) 8,580-9,710 FD7.1 
typical phase 8,830-9,710 —Ph. 1 
hase ponderosa pine (PIPO 8,580-9,400 —Ph. 2 
Douglas-fir/buffaloberry (PSME/SHCA 8,650-9,200 FD7.2 
Douglas-fir/Thurber fescue (PSME/FETH) 9,050- 10,000 FD7.4 


Timber Management 
Many of these stands are unsuitable for management for 

timber production, especially at lower elevations. “This Series 
does not contain productive timberlands” (DeVelice and others 
1986); an exception is lodgepole pine dominated stands. Tree 
productivity is low to moderate (Hoffman and Alexander 1983, 
Hess and Alexander 1986, Fitzhugh and others 1987). 

Regeneration of Douglas-fir is often difficult to obtain in 
the UGB following almost any silvicultural practice, especially 
when the soil has been disturbed (Hoffman and Alexander 1980- 
1983, Hess and Alexander 1986). 

It is almost unbelievable that the Douglas-fir in the 
UGB, with tree diameters 8-10 in, tree height 60 ft, and 
precipitation < 20 in/yr, is even the same species as on the west 
slope of the Cascades in the Pacific Northwest, with tree 
diameters 30-40 in, tree height 250 ft, and precipitation > 100 
in/yr! Two extremes in a Jong gradient, for sure. Please don’t 
make the mistake of comparing the trees or the sites. 


Timber Management at Lower Elevations, Steep Slopes 

At lower elevations, Douglas-fir or aspen could be managed, 
but these sites are usually too rocky, steep, unproductive, and 
inaccessible to manage for production (see Komarkova and others 
1988). However, silvicultural management should be considered 
to improve wildlife habitat, or in light of the devastation in parts 
of the Basin wrought by insects, but management will be limited 
because of steep slopes and likelihood of soil erosion or mass 
movement (Komarkova and others 1988). At these lower 
elevations, Douglas-fir trees are short, slow-growing and 
sometimes of poor form; aspen trees are usually short and 
inherently poor form, often made poorer by big game and 
livestock browsing. Tree production is low. Shrub species can be 
increased by maintaining low overstory basal areas (Hoffman and 
Alexander 1980). Group selection and shelterwood cuttings 
approximate the regeneration patterns observed in natural forests 
(Hoffman and Alexander 1983). Regeneration may be difficult 
because of the dryness of openings (Komarkova and others 
1988). 

Some of the more accessible of these stands in the UGB have 
been used in the past to get firewood, mine timbers, or railroad 
ties. 


Timber Management of Douglas-Fir 
at Higher Elevations and/or on Manageable Slopes 

Where slope angles are shallow. enough for Douglas-fir stands 
to be accessed, management is usually limited by the dry, low 
moisture content of the stands in the UGB. Most of these stands 
are in rain-shadow climate, precipitation often < 20 in/yr, where 
tree growth is slow. 

Older trees in these stands are typically sparse, of relatively 
small Douglas-fir trees, with interspersed small patches of aspen, 
limber pine, or bristlecone pine. The patches of pine are rockier, 
with shallower soil, and thus dryer, where tree growth is even 
slower than in the Douglas-fir patches, hence the occurrence of 
the slower-growing limber or bristlecone pines. So these mixed 
pine and Douglas-fir patches have little potential for successful 
management — best leave them alone. 

The patches where aspen occurs — even if it’s just a few small 
aspen — have deeper soil with better nutrient content. So the 
mixed aspen and Douglas-fir patches have greater potential for 
successful management. Use a combination of management 
practices that regenerates the aspen in the patches where it occurs, 
probably patch clearcut or even better patch clearcut and 
prescribed burn. The aspen will regenerate and protect the site 
and tree seedlings, and provide the seedlings with better moisture 
and nutrients. 


Timber Management of Lodgepole Pine at Higher Elevations 

At higher elevations within this Series, lodgepole pine may be 
managed; aspen is also managed sometimes where it shares 
dominance or where habitat diversity is important. 

When lodgepole pine stands are to be managed, “clearcutting 
or shelterwood cutting can be used in sawlog-sized stands 
regardless of cone habit [serotinous vs. non-serotinous]. 
Scarification is likely to be essential for natural regeneration 
success. On south slopes and in tension zones, a long 
regeneration period usually follows clearcutting because of 
limited soil moisture. In those situations, a shelterwood system is 
more likely...successful.... On other aspects, clearcutting is 
usually successful, but can result in either too much or too little 
reproduction, depending on the cone habit, amount of seed 
available, and slash disposal treatment. 

“If a clearcut option is used in stands with non-serotinous 
cones, openings should be in the form of small, 3- to 5-ac patches 
or narrow, 400-ft wide strips where natural regeneration is 
desired. Large clearcut openings will require fill-in planting. In 
stands with serotinous cones, clearcut openings up to 40 ac may 
be used if the stand is heavily infected with [insects or diseases]. 
Care must be used in slash disposal in these stands so that the 
seed source is not destroyed. Group selection cutting is a 
possibility in stands with irregular structure; but individual-tree 
selection cutting is generally appropriate only in recreation areas” 
(Hess and Alexander 1986, Alexander and others 1986, and 
Komarkova and others (1988), as Pinus contorta/Juniperus 
communis). 

Silviculturists recommend that lodgepole pine stands be 
thinned at about 30 yr old, in order to achieve merchantable 
sawtimber at a rotation age of about 80 yr (Cole and Koch 1995). 
Growing stock levels (GSL) of 80 to 120 are most appropriate for 
timber production (Hess and Alexander 1986, Alexander and 
others 1986). 


Vegetation Management Practices 
At lower elevations, vegetation management should be 
focused on improvement of wildlife habitat and deterrence of 
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spread of destructive insects, such as spruce budworm and spruce 
beetle (see Komarkova and others 1988). 


Fire Ecology 

Before settlement, fires were extensive and frequent in most 
of these stands (Fitzhugh and others 1987), with a natural stand- 
replacing fire frequency of 150-200 yr. After a stand-replacing 
fire, aspen usually quickly forms the new stand, gradually being 
replaced by Douglas-fir (or more rarely in the UGB, ponderosa 
pine). 

Several of these stands in the UGB apparently burned hot in 
past centuries, eliminating Douglas-fir. At lower elevations, these 
stands may now have aspen dominant in a permanent disclimax. 
At higher elevations in the range of Douglas-fir, lodgepole pine 
may now dominate the disclimax (sometimes with aspen seral as 
well). The light-colored soils and the presence of plants usually 
associated with Douglas-fir, such as kinnikinnick, pachistima, 
Oregon-grape, or common juniper, shows the history. Often these 
disclimax stands will be found upwind (west of) the Douglas-fir 
seed source. 

Most of these stands that have Douglas-fir dominant are very 
flammable now, as a result of close spacing, a product of 
protection from fire, and insect epidemics. Fuel loadings are 
typically high to very high. This situation is compounded by 
these stands occurring in watersheds with rainshadow climate, 
which increases the possibility of long hot, dry periods of 
weather. 

Prescribed fire has great potential for opening up these stands 
and lessening the effects of insects. The potential of fire is limited 
somewhat by several factors. Young Douglas-fir is not fire 
resistant, and easily killed. Older, larger Douglas-fir can survive a 
light or moderate fire. A scorched Douglas-fir tree provides an 
attraction for spruce beetle, so a Douglas-fir that survives the fire 
may be later killed by the imsects (Mask, personal 
communication). 

Hot (crown) prescribed fire in Douglas-fir stands will 
probably eliminate much of the Douglas-fir seed source, and 
encourage dominance by seral species such as lodgepole pine or 
aspen, where these seral species are present. If neither of these 
seral species is present, then hot prescribed fire may require 
planting of tree seedlings to maintain the forest (Lyon 1971). 
Seven growing seasons after such a hot fire, the herbaceous 
community has higher cover than before the fire, with more 
species (Lyon 1971). 


Insects and Diseases 

There are several whole watersheds in the Basin dominated by 
Douglas-fir that have been devastated by insects, especially in 
rainshadow climates like middle Cochetopa Creek and upper 
Cebolla Creek. An epidemic of spruce budworm in Douglas-fir 
usually starts the process, weakening most trees; this is followed 
by spruce beetle, which epidemic then kills the trees (Mask, 
personal communication). Most of these stands are steep, rocky, 
and inaccessible, so they are not suitable for normal timber 
production management. The few stands that are suitable for 
timber production management should be managed as part of a 
landscape-scale problem, although of course the whole problem 
cannot be solved through one small timber sale. 

The problem is compounded by the small size of many of the 
trees, and inaccessibility of many of the stands to motorized 
equipment. 
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Livestock Range Management 
Forage production is low, and most of these stands are too 


rocky and steep to be grazed by livestock. An exception is those 
aspen stands on shallower slopes, where forage production may 
be moderate, and the stands will provide cover (shade) for 
livestock in late season. 


Wildlife Management 

The wildlife values for these stands are potentially high to 
very high (Komarkova and others 1988). At lower elevations, the 
islands of Douglas-fir and aspen in a sea of sagebrush have the 
highest values for elk and deer browse and cover, a wide variety 
of birds and small mammals, and raptors; especially when aspen 
shares dominance. Many of these lower-elevation stands occur 
within winter ranges for elk and deer, and many of them have 
been hard hit, so their current values are significantly lower than 
potential, with severely depleted populations of palatable shrubs 
such as serviceberry, bitterbrush, or currants. 

At higher elevations within the range of the Douglas-fir 
Series, stands are more continuous and wildlife values are 
moderate to high, especially where aspen shares dominance with 
Douglas-fir or lodgepole pine. These stands are more typically in 
transitional range for elk and deer. The suite of birds here is 
different from the Douglas-fir islands. 

Damage to Douglas-fir trees from porcupine can be a problem 
in some stands (Tiedeman 1978). 

Sites of a type similar to the open-canopy Douglas-fir/Arizona 
fescue type we have in the UGB are a medium-sized component 
of a low-elevation bighorn sheep winter range and intermediate 
range (but not the lambing or summer ranges) in an area west of 
Saguache near the UGB. Within the winter range, Arizona fescue 
(Festuca arizonica) and mountain muhly (Muhlenbergia 
montana) are major components of the bighorn diets that occur in 
Douglas-fir/Arizona fescue stands (Shepherd 1975). 


Mapping and Map Units 
Stands are often large to very large, isodiametric to elliptic. 


Roads and Trails 

The Douglas-fir “islands” at lower elevations (see discussion 
under “Wildlife” above) are unsuitable for roads or trails. 
Usually, any physical soil disturbance accelerates erosion, thus 
making the use of equipment of any kind unwise on these steep, 
easily-eroded slopes. Also, these lower-elevation stands are often 
on steep, north-facing slopes, the worst place to put a road or 
trail. 

The more continuous stands of Douglas-fir at higher 
elevations are more suitable for roads and trails on the gentler 
slopes. The sites there are more stable, but erosion potential is 
still a major limitation. Proposed road or trail routes need to be 
very carefully planned to lessen impacts, especially erosion. “The 
erosion hazard is high and compacted soil embankments are 
severely limited because of the hazard of internal erosion 
(piping)” (Tiedeman 1978). 

These sites are generally unsuitable for construction. 


Hydrology 


Revegetation 
Revegetation is difficult, due to steep slopes, potential for 
erosion, shallow soils, shallow rooting depths, and droughty soils 
(Tiedeman 1978). Usually, any physical soil disturbance 
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accelerates erosion, thus making the use of equipment of any kind 
unwise. 

If the site is disturbed, the slopes must be stabilized with 
mulch or net, and diversion banks must be established to divert 
water away from the area. Planting should be on the contour; 
“failure is likely due to erosion and deposition by colluvium from 
upper slopes, drought, and disturbances from wildlife” (Tiedeman 
1978). Planted areas must be fenced from livestock, deer, and elk 
(Tiedeman 1978). 


Recreation Management 

These sites are generally unsuitable for developed recreation, 
and they are often too steep, rocky, and erodible for dispersed 
camping or other recreational activity. 

Sites where aspen is a conspicuous component of the 
overstory are not suitable for campgrounds. Consequent damage 
to the aspen trees often leads to increased disease and death of the 
aspen component. 
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Distinguishing Features. Douglas-fir, wax currant, ocean 
spray, steep slopes, old talus. 

Distribution. Montane steep, protected slopes outside 
rainshadows in the Gunnison Basin. The type has not been 
described elsewhere, but may occur through the western slope of 
Colorado. 

Variations. 





Phase 1. Typical 





nised ORMI2 (n=3) 
Tree Cover 20 - 36.9 - 63% 52 - 65.9 - 76% 
Shrub Cover 7 -17.1 - 28% 12 - 25.3 - 52% 
Gram. Cover 0- 14.5 - 34% 4-19.9-41% 
Forb Cover 0-3.1-13% 1-6.8-10% 
Rock Cover 28 - 40.6 - 73% 3 - 15.9 - 23% 
Bare Soil Cover 0-2.2-4% 1-3.5-5% 
Total Live Cover 37 - 71.6 - 111% 59 - 118.7 - 135% 


No. Species 9-18-28 16-17-18 





Plant_Associations. © Pseudotsuga menziesii/Ribes 
cereum, described as new here. © Pseudotsuga menziesii/Ribes 
cereum phase Mahonia repens, described as new here, perhaps 
the same as Pseudotsuga menziesii/Berberis repens Youngblood 
and Mauk 1985. 

Soils: Sampled as Lithic Eutroboralfs, Loamy-Skeletal 
or Clayey-Skeletal, often Fragmental. The soils in Phase © is 
very well-drained, and moderately drained in Phase ©. 
Phase 1. Typical Phase 2. MARE11 
8 - 39.0- 69cm 70-71.7-75cm 
Mollic Depth 3- 13.3 - 26 cm 8- 21.3- 48cm 
Permeability 51 - 59.8 - 66 17 - 30.9 - 38 


Landforms and Geology. Steep to very steep slopes on 
old talus slides, Westerly (Phase ©) to Northerly (Phase®). 









Total Depth 
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Phase 2. MARE11- JUCO6- 


Phase 1 
Typical 


Phase 2 
Oregon grape, common 
juniper, littleseed ricegrass 


Vegetation 









Soils Always VW PD - MD - MD 
Landform | Southerly to Northwesterly,| Northerly, 8380 - 8720 ft 
8400 - 10000 ft 
Geology 
Water 
Climate | North and east of Gunnison, | West of Gunnison, partial 






outside rainshadow rainshadow 







Vegetation: Diversity moderately low to low, TLC/S is 2.9- 
8.5. 





Comments 






7-15 m tall 

0.3-0.7 min Phase 1; 1-3 min Phase 2 
POFE, etc. 

Various spp.; GF Layer 0.1-0.3 m tall 

















Phase 1. Typical Phase 2. MARE11 
8400 - 8990 - 10000 ft 8380 - 8607 - 8720 ft 


Aspect 155 - 272 - 338° (r=0.34) 4 - 355 - 351° (r=0.99) 
Slope 23 - 38.9 - 57% 45 - 48.2 - 50% 
Formation Colluvial, from a wide variety of sources, Igneous- 
Metamorphic-Sedimentary, still moving very slowly. Moderate 
potential for mass movement with vegetation intact, High 
potential after overstory removal. 


Elevation 















Climate. Outside rainshadow in Phase ©, partial 
rainshadow in Phase @ both phases in the warmest, driest 
forested microclimates. Warm, moderately exposed to sun, 
slightly exposed to wind. 
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Community Types 








Seral | Tree | Shrub | Gram. 
Status | Cover | Cover Cover 
Community Type 
A. Douglas-fir- LS- |20-65% |5-35% 
wax currant PNC? 
medium shrubs 
B. Douglas-fir- 


wax currant sparse 


Bit ; 


Succession. The major disturbances are spruce budworm- 
spruce beetle epidemics and elk and deer browsing, where these 
stands are close to their winter range. 

Fire Ecology. Fire Group 8 — Dry, Douglas-fir habitat types 






278.1-633.0 





Tree Prod., Tot Prod. Forage Comments 
f/ac/yr (non- Tree), Production, 
Ib/ac/yr lb/ac/yr 














72-396 
(100-500) 


(500 - 800) Medium shrubs are HODU o 


SYRO; Phase 1 















S & GF Layers depleted by 
grazing and browsing; Phase 
2 


(250-700) (10 - 75) 








Mapping. Distinctive pattern on aerial photographs, isolated 
Douglas-fir stands in a sea of sagebrush. Stands moderate to 
small-sized, often elliptic to teardrop. 

Resource Values. 











where limber pine is the seral dominant. Resource Value C.tA C.t.B 
Related Types. Douglas-fir/snowberry on more gentle slopes Potential Cattle Forage Production 2 0-1 
and less rock cover, always northerly. Douglas-fir/serviceberry Grazing Suitability 0-1 Me. 
on steep slopes with less rock cover and _serviceberry 4 sel “psi ' ; : ; rd 1 
conspicuous, always northerly, with wax currant usually missing. “Deveibed SB ieaticnl , ; 
Adjacent Types. Ponderosa pine on gentle benches above Dispersed Recreation 0-4 0 
with deeper soil. Tall willow (yellow, serviceberry) in poorly- Scenic 4 4 
drained bottoms. Blue spruce-cottonwood riparian in higher- Road & Trail Stability 1 Arial) 
gradient streamcourses. Big sagebrush/Arizona fescue on sunny Construction Suitability 1 1-0 
non-northerly shallow rocky benches. Deer & Elk Hiding Cover 4-5 3 
Wildlife Management. Obstruction is 26-41.0-55%, or & Elk nay & Browse 3-2 224 
concentrated in the lower 0.5 m, the lowest for any Douglas-fir a Rida ae ; : : : 
forest. Risk of Soil Loss - Natural 3 3 
' Habitat Typical Use. Risk of Soil Loss - Management 5 5-6 
Species) Component Season Preference palenaty Risk of Permanent Depletion - Range 1 1 
Mule HCov, Rest, All (esp. WIN) High Mod High - High Risk of Permanent Depletion - Timber ns ns 
Deer Browse Resource Cost of Management 4-5 4-3 
Elk HCov, Rest, Late-WIN-early Mod. High Mod. High Cost of Rehabilitation 5 5 
Browse 
Ecological Type FD6.1 Phase 1 Phase 2 CT.A C1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst Cvr__Cnst 
TREES 
JUSC2 Juniperus scopulorum 17 60 00 33 sy e600 0.033 ASO Rocky Mountain juniper 
PSME Pseudotsuga menziesii 35.2 100 65.7 100 35.2 100 65.7 100 46.7 100 Douglas-fir 
SHRUBS 
ARUV Arctostaphylos uva-ursi -- 0 Loa eG/ -- 0 118 67 Ove 925. bearberry 
HODU Holodiscus dumosus 43 40 -- 0 43 40 -- 0 PA ies 728) ocean spray 
JUCO6 Juniperus communis 0.2 60 11.315 33 02 60 ifibeh See) 43 50 common juniper 
MARE11 Mahonia repens 0.0 20 2.8 100 0.0 20 2.8 100 Ale opens) Oregon-grape 
PAVI11 Padus virginiana al 7h 0:6), 233 it 20 06 33 09 25 common chokecherry 
PAMY Paxistima myrsinites -- 0 Slot -- 0 Stee V67 4 25 mountain-lover 
RICE Ribes cereum 5.8 100 1.2 100 5.8 100 1.2 100 41 100 wax currant 
ROWO Rosa woodsii -- 0 0.8467 -- 0 08 67 OS 25 Woods rose 
SYRO Symphoricarpos rotundifolius evil vatelt 29 67 57) 80 29 67 ALS mountain snowberry 
GRAMINOIDS 
CAREX Carex lOaeereO -- 0 O20 -- 0 Clearer sedge 
CAGE2 Carex geyeri 18 40 -- 0 18 40 -- 0 ale hs elk sedge 
CAPEH Carex pensylvanica ssp. heliophila  -- 0 04 67 -- 0 04 67 OP 28) sun sedge 
ELEL5 Elymus elymoides 09 80 0.2 33 09 80 Oi2 Doo. 07 63 bottlebrush squirreltail 
FESA Festuca saximontana 04 40 -- 0 04 40 -- 0 Oke vas Rocky Mountain fescue 
KOMA Koeleria macrantha 12 40 30) YE A 2enn 40 3.0eor 1.9), #50 prairie junegrass 
ORMI2 Oryzopsis micrantha 0.0 40 10.7 100 0.0 40 10.7 100 40 63 littleseed ricegrass 
POA Poa 05 20 -- 0 O}5a520 -- 0 Uhre! bluegrass 
POFE Poa fendleriana 78 60 19 67 78 60 19 67 516, 363 muttongrass 
POSE Poa secunda -- 0 3:5ee33 -- 0 3.53 ss Wak) Sandberg bluegrass 
STCO04 Stipa comata 09 20 -- 0 09 20 -- 0 Uma needle-and-thread 
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5. Douglas-Fir Series 


Ecological Type FD6.1 Phase 1 Phase 2 C.T.A C.1.B Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst Cvr__Cnst 

FORBS 
ACLAS Achillea lanulosa 02 40 -- 0 0.2 40 -- 0 Oclee5 westem yarrow 
AMLA6 Amerosedum lanceolatum 0.2 20 - 0 0.2 20 -- 0 Olivet yellow stonecrop 
ANRO2 Antennaria rosea 01 20 0.533 01 20 05 33 C325 rose pussytoes 
BOFE Boechera fendlen 02 40 -- 0 0.2 40 -- 0 Ost 825 false-arabis 
CIAU3 Ciliaria austromontana -- 0 Ue, Maiy/ -- 0 1.1 G7 0:7 aes spotted saxifrage 
FRVE Fragaria vesca -- 0 40 67 -- 0 40 67 1.525 European strawberry 
HEPA11 Heuchera parvifolia 06 20 -- 0 06 20 -- 0 04 13 littleleaf alumroot 
PHMU3 Phlox multiflora 14 20 -- 0 14 20 -- 0 09 13 flowery phiox 
PSJA2 Pseudostellaria jamesiana -- 0 06 33 -- 0 06 33 Ozman tuber starwort 

GROUND COVER 
.BARESO bare soil 2.2 80 3.5 100 2.2 80 3.5 100 Pe aeks) bare soil 
.LITTER litter and duff 56.0 100 78.7 100 56.0 100 78.7 100 64.5 100 duff litter 
SMGRAV _ small gravel < 1 cm 3.1 60 06 67 O60 0.6 67 22, 63 small gravel 
.LGGRAV large gravel 1-10 cm 89 80 1.4—- 67 89 80 TAY 267; 519i 5 large gravel 
COBBLE cobble 10-25 cm 11.1. 100 2.9 100 11.1 100 2.9 100 8.0 100 cobble 
STONES stone > 25 cm 17.1 100 11:3) a. 67 17.1 100 vies) OMGY/ 149 88 stone 
.BEDROC bedrock exposed 03 20 -- 0 0S 20 -- 0 Di 2s exposed bedrock 
.LIVEPL live plant bases 13 60 1.9 100 13 60 19 100 1.9) wa live plant bases 
.BRY mosses + lichens on soil 09 20 -- 0 09 20 -- 0 O53 on soil mosses + lichens 
.MOSSON moss on soil 29 40 6.4 100 29 40 6.4 100 43 63 on soil moss 
.LICHEN lichen on soil 07 40 4.6 100 07 40 46 100 Zen 763 on soil lichen 
.DEERPE droppings deer 12 40 3.5 100 12 40 3.5 100 Peal (8) deer droppings 
.ELKPEL droppings elk 1.240 11 100 12 40 1.1 100 12 63 elk droppings 
RABBIT droppings rabbit 0.9 80 -- 0 09 80 -- 0 0.6 50 rabbit droppings 
UNKPEL droppings unknown animal -- 0 05 33 -- 0 O.Sesd 02 3 unknown animal droppings 
WOOD wood > 1 in diam. Oi3aer20 -- 0 0.37 20 -- 0 02 13 > 1in diam. wood 
.W0O0D13. ~—s wood 1-3 in diam. 3.4 80 1.6 100 3.4 80 1.6 100 27 ~=688 1-3 in diam. wood 
.W00D37 wood 3-7 in diam. 271.80 48 100 2180 48 100 Molle we tetsl 3-7 in diam. wood 
.WOoOoD71 wood 7-10 in diam. 0.2 20 0.6 100 0220 0.6 100 03 50 7-10 in diam. wood 
.WO0D10 wood > 10 in diam. 19 60 -- 0 19 60 -- 0 1-2 ee38 > 10 in diam. wood 


Distinguishing Features. Douglas-fir, snowberry. 
Distribution. Montane steep Northerly protected slopes in the 
Gunnison Basin. The type is known from the western slope of 





















Vegetation 


Phase 1 
Wheeler bluegrass 


Phase 2 
waxflower 






















Colorado, western New Mexico, and eastern Utah. Soils Alfisols, Clayey-Skeletal Entisol, Sandy-Skeletal 
Variations. Landform Northerly, up to 9400 ft Southerly, 9800 ft 
Geology 
Water 
Climate Outside rainshadow Moderate to deep rainshadow 
Vegetation: Diversity moderate to low, TLC/S is 3.9- 
8.6. 
Phase 1. PONE2 (n=3) Phase 2. JAAM (n=1) Comments 

Tree Cover 58 - 60.4 - 62% 69% 15-16 m tall 

Shrub Cover 15 - 20.3 -29% 23% SYRO, 0.3-0.8 m tall 

Gram. Cover 11 - 33.2 - 45% 7% Various spp. 

Forb Cover 5-7.9-14% 7% Various spp., GF layer 0.2-0.3 m tall. 

Rock Cover 1-88-18 18% 

Bare Soil Cover 3- 10.7 - 25% 12% 

Total Live Cover 92-121.7- 145% 111% 

No. Species 15 - 17.3 -20 28 

Plant Associations. © Pseudotsuga  menziesii/ Phase 1. PONE2 Phase 2. JAAM 












38 - 48.7 - 55cm 38 cm 


Symphoricarpos rotundifolius Hess and Wasser 1982. @ 
Pseudotsuga_ menziesii/Symphoricarpos _rotundifolius phase 
Jamesia americana, new name _ for Pseudotsuga 
menziesii/Jamesia americana Hess 1981. 

Soils: Sampled as Mollic to Typic Eutroboralfs, Clayey- 
Skeletal, only moderately drained. . Portions of soil map units 
mapped in the Basin include: 
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Total Depth 






Mollic Depth 0-4.3-7cm Ocm 
Permeability 31 - 37.2 - 43 (not sampled) 


Landforms and Geology. Moderately steep upper 
protected slopes, Northwesterly. 


Phase 1. PONE2 
8540 - 8928 - 9320 
Aspect 90 - 12 - 342° (r=0.4) 180° 
Slope 21 - 30.1 - 37% 33% 
Formation Residual to Colluvial, usually from Tuffs or Breccias. 
Moderate potential for mass movement. 









Phase 2. JAAM 


Elevation 9800 ft 


5. Douglas-Fir Series 


Climate. In Phase © outside rainshadow, in Phase @ 
moderate to deep rainshadow, in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 



















Gram. Tree Prod., | Total Prod. 
Cover ff/aclyr 


Forage Comments 





(non-Tree) | Production 
Community Type 
A. Dougias-fir- 


3 LM- | 55-70% | 10-30% | 10-50% | 680-1059 | (300-500) 
snowberry PNC (600-1200) 
nr aii awct: Sah 













(200-300) 

































Succession. The major disturbances are spruce budworm- Resource Values. 
spruce beetle epidemics and elk and deer browsing, where these Resource Value Gia Ct.B 
stands are close to their winter range. Potential Cattle Forage Production 1-2 1-2 
Fire Ecology. Fire Group 8 — Dry, Douglas-fir habitat types Grazing Suitability 1 1 
where limber pine is the seral dominant. Timber Suitability 1-2 1 
Related Types. Douglas-fir/wax currant on steep rocky north- Potential Timber Production 2-3 2-3 
to-west slopes. Douglas-fir/serviceberry on steep slopes with less Developed Recreation 2 1 
rock cover and serviceberry conspicuous, always northerly. Dispersed Recreation 2 1 
Adjacent Types. Ponderosa pine on gentle benches above Scenic 4 4 
with deeper soil. Tall willow (yellow, serviceberry) in poorly- Road & Trail Stability 25,1 1 
drained bottoms. Blue spruce-cottonwood riparian in higher- Construction Suitability 1 1 
gradient streamcourses. Big sagebrush/Arizona fescue on sunny Deer & Elk Hiding Cover 2-3 2-3 
non-northerly shallow rocky benches. Deer & Elk Forage & Browse 2-3 2-3 
Wildlife Management. Obstruction ranges 47-64% in io ea ee YF . : 
= Ol ofaDdl . 
STE O 0 gu cobs Red aoa a in pisk of Soi Loss - Natura BE 4 a4 
ypical Use é : 
Species eraienner yonent Seacen Droferecieh Intensity Risk of Soil Loss - Management 4-5 ] 
Mule Deer HCov, Rest Late-Win-Early Mod Mod-MH Risk of Permanent Depletion - Range} ns ns 
EikeredlCovelRekt Sane Fou Mod Risk of Permanent Depletion - Timber ns ns 
Resource Cost of Management 4-5 4-5 
Mapping. Distinctive pattern on aerial photographs, islands of Cost of Rehabilitation 4-5 4-5 


Douglas-fir in a sea of sagebrush. Stands moderate to small- 
sized, often elliptic to teardrop. 


Ecological Type FD6.4 C.T.A C.1.B Whole ET 
Cvr__Cnst Cvr__Cnst Cvr___Cnst 

TREES 
JUSC2 Juniperus scopulorum PA ye sat8) 0.0 100 18 60 Rocky Mountain juniper 
PSME Pseudotsuga menziesii 54.5 100 27.2 100 49.1 100 Douglas-fir 

SHRUBS 
ARTR2 Artemisia tridentata Lh 75} 0.9 100 45 80 big sagebrush 
CHVI8 Chrysothamnus viscidiflorus 0:05 25 1.3 100 03 40 Douglas rabbitbrush 
JUCO6 Juniperus communis O79 75 0.0 100 0.6 80 common juniper 
RICE Ribes cereum O)7e-50 -- 0 06 40 wax currant 
ROWO Rosa woodsii OOO -- 0 06 40 Woods rose 
SYRO Symphoricarpos rotundifolius taep TD 3.0 100 64 80 mountain snowberry 
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5. Douglas-Fir Series 


Ecological Type FD6.4 C.T.A C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr__Cnst 
GRAMINOIDS 
BRPOS Bromopsis porteni 04 25 -- 0 03 20 nodding brome 
CAGE2 Carex geyeri 8.015 75 -- 0 6.4 60 elk sedge 
ELEL5 Elymus elymoides 2.1 8RIS 3.5 100 29 80 bottlebrush squirreltail 
FEAR2 Festuca arizonica 25.6 100 310m 00 21.2 100 Arizona fescue 
KOMA Koeleria macrantha RH) 7s 10.1 100 51 80 prairie junegrass 
MUMO Muhlenbergia montana 5.110925 - 0 41 20 mountain muhly 
POFE Poa fendleriana Loar 45 100 10.3 80 muttongrass 
STLE4 Stipa lettermanii 06 2 -- 0 05 20 Letterman needlegrass 
FORBS 
ACLAS Achillea lanulosa 04 50 -- 0 03 40 westem yarrow 
AMLA6 Amerosedum lanceolatum 075525 2.2 100 1.0 40 yellow stonecrop 
ANSE4 Androsace septentronalis 03 50 1.5 100 05 60 northem rock-jasmine 
ANPA4 Antennania parvifolia 04 25 -- 0 (ey Plt) pussytoes 
ANRO2 Antennaria rosea ASEe7O 2.7 100 41 80 rose pussytoes 
BODR Boechera drummondii 079925 -- 0 06 20 false-arabis 
BOOX Boechera oxylobula 0.20525 -- 0 0.1 20 false-arabis 
DEINS Descurainia incaca Os 25 -- 0 0.2 20 Richardson tansy mustard 
EREA Erigeron eatonii 0.59925 -- 0 04 20 Eaton fleabane 
ERPU2 Erigeron pumilus -- 0 6.1 100 V2eew20 low fleabane 
ERSP4 Erigeron speciosus 2.65 25 -- 0 2.1 20 Oregon fleabane 
ERSU2 Erigeron subtrinervis 0.1 50 1.5 100 0.4 60 threenerve fleabane 
FRVI Fragaria virginiana 4 305925 -- 0 3.4 20 Virginia strawberry 
LARE Lappula redowskii -- 0 0.6 100 0:14 120 beggar's tick 
LALE2 Lathyrus leucanthus 43 25 -- 0 3 Aimee aspen peavine 
PAPES Parietaria pensylvanica 0:3) 25 -- 0 0.2 20 Pennsylvania pellitory 
PHMU3 Phiox multiflora is) | as 3.5 100 17 40 flowery phlox 
PUPAS Pulsatilla patens O'5e8 25 -- 0 0.4 20 American pasque flower 
SOMI2 Solidago missouriensis O6eae25 -- 0 05 20 Missoun goldenrod 
TAOF Taraxacum officinale 05525 -- 0 04 20 common dandelion 
TRRUS Trifolium rusbyi O28 2510 2.6 100 0.7 40 Rusby clover 
VIAM Vicia americana OG 25 -- 0 OSee20 American vetch 
FORB forb unknown 02gen25 -- 0 0250020 unknown forb 
GROUND COVER 
.BARESO bare soil 5.5 100 95 100 63 100 bare soil 
LITTER litter and duff 68.3 100 84.6 100 71.6 100 duff litter 
ROCK cover grav+cob+ston S'0 M925) -- 0 4.0 20 grav+cob+ston cover 
.SMGRAV small gravel < 1 cm 44 50 0.7 100 34 60 small gravel 
.LGGRAV large gravel 1-10 cm Goa OU 0.7 100 5.37 60 large gravel 
GRAV gravel 0.2-10 cm 07-26 -- 0 0.6 20 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 48 75 2.6 100 43 80 cobble 
STONES stone > 25 cm 3.8 50 -- 0 3.0 40 stone 
-LIVEPL live plant bases 09 75 2.0 100 Tle 50 live plant bases 
.BRY mosses + lichens on soil 0.55925 -- 0 04 20 on soil mosses + lichens 
.MOSSON moss on soil 06 25 2.7 100 1.0 40 on soil moss 
LICHEN lichen on soil 06 50 2.2 100 1:0, 60 on soil lichen 
-ELKPEL droppings elk 0.8 50 0.9 100 0.8 60 elk droppings 
-RABBIT droppings rabbit Os are50 -- 0 0.2 40 rabbit droppings 
WOOD wood > 1 in diam. 04 25 - 0 04 20 > 1 in diam. wood 
.WO0D13 wood 1-3 in diam. 04 25 0.5 100 04 40 1-3 in diam. wood 





Distinguishing Features. Douglas-fir, Arizona fescue, no 
aspen. 

Distribution. Montane moderately-steep lower slopes in the 
Gunnison Basin. In general, this type has been described from 


southern Colorado, west-central New Mexico, and northern 
Arizona. 

Variations. No phases noted for the UGB. 

Vegetation: Diversity moderate to low, TLC/S is 2.6-11.2. 


Min-Avg-Max (n=5 
2/7 - 50.9 - 68% 
3 - 13.0 - 33% 
21 - 50.9 - 115% 
3 - 23.3 -71% 
3 - 20.9 - 46% 
2 -6.3 -9% 
75 - 138.5 - 269% 
19 - 24 - 32 


Statistic 
sd = 14.7% 
sd = 12.1% 
sd = 37.1% 
sd = 27.3% 
sd = 15.5% 
sd = 3.0% 
sd = 75.9% 
sd = 5.7% 


Comments 

10 - 15 m tall, PSME 

0.3 - 0.8 m tall, SYRO-ARTR2 
FEAR2-ELEL5-KOMA-MUMO etc. 
Various spp., GF layer 0.2-0.4 m tall 


Tree Cover 
Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


















Plant__Associations. © Pseudotsuga  menziesii/Festuca Min-Avg-Max Statistic 
Soils: Sampled as submolli A : : ollic Depth 3- 13.5- 21cm sd = 10.2 cm 
2ous e ubmollic to shallow-Mollic soils, Permeability  41- 51.5-57.2 sd = 30.1 





Haploborolls - Argiborolls - Eutroboralfs, ve ell-drained. 
P Bh ech 7A Landforms and Geology. Gentle to moderately steep, 


protected middle to lower slopes, various aspects. 
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Min-Avg-Max Statistic 


Elevation 8560 - 9168 - 9920 ft sd = 629 ft 
Aspect 84 - 52 - 349° r= 0.28 
Slope 14 - 29.8 - 44.9% sd = 13.4% 








5. Douglas-Fir Series 


Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 

Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 


Community Types 


Seral | Tree | Shrub |Gram.Cover| Tree Prod., Total Prod. Forage Comments 
Status | Cover | Cover flaclyr (non-Tree), Ib/aclyr | Production, 
Community Type | #P Ib/aclyr 
A. Douglas-fir- LS- |50-70% |5-35% |30-120% 93.9-177.5 
Arizona fescue- PNC (75 - 250) 
snowberry 
B. Douglas fir- Arizona LM? |25-30% |5-10% /|1530% 171.9 (75 - 150) (25-75) | Sparse tree canopy 
fescue- (100-300) 
sparse 


Succession. The major disturbances are cattle grazing and elk 
and deer grazing, where these stands are close to their winter 
range. 

Fire Ecology. Fire Group 8 — Dry, Douglas-fir habitat types 
where limber pine is the seral dominant. 

Related Types. Douglas-fir/snowberry on less-steep slopes 
and less well-drained soils. Blue spruce/Arizona fescue on less 
well-drained soils, similar landforms in deep rainshadow 
climates, without Douglas-fir. 

Adjacent Types. Ponderosa pine on gentle benches above 
with deeper soil. Tall willow (yellow, serviceberry) in poorly- 
drained bottoms. Blue spruce-cottonwood riparian in higher- 
gradient streamcourses. Big sagebrush/Anizona fescue on sunny 
non-northerly shallow rocky benches. 

Wildlife Management. Obstruction is 5-33.2-72%, low 
for a forest, probably because of few shrubs. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule Deer Rest, Forage Early-Sum-Late Low Low 
Elk Rest, Forage Same Moderate Low-Mod.Low 


Mapping. Distinctive pattern on aerial photographs, open 
forests with grasslands between patches of forest, on a steep 














warm slope. Stands moderate to large-sized, often isodiametric to 
elliptic. 
Resource Values. 
Resource Value C.t. A C.t.B 
Potential Cattle Forage Production 0 0 
Grazing Suitability Zz 
Timber Suitability 0- 
Potential Timber Production 0 
Developed Recreation - 
Dispersed Recreation - 
Scenic 3 
Road & Trail Stability 4-5 
3 
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Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 1-3 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - 
Resource Cost of Management 
Cost of Rehabilitation 3 
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5. Douglas-Fir Series 


25 5 Eeological Type FD6.40 TA TB Whole ET 
Cvr__Cnst__—sCvr_—Cnst__—s Cvr_Cnst 
TREES 
JUSC2 Juniperus scopulorum 23 50 0.0 100 18 60 Rocky Mountain juniper 
PSME Pseudotsuga menziesii 54.5 100 27.2 100 49.1 100 Douglas-fir 
SHRUBS 
ARTR2 Artemisia tridentata 513: fo 0.9 100 45 80 big sagebrush 
CHVI8 Chrysothamnus viscidiflorus 0.0 25 13 100 03 40 Douglas rabbitbrush 
JUCO6 Juniperus communis OT a>: 0.0 100 06 80 common juniper 
RICE Ribes cereum 07-50 -- 0 06 40 wax currant 
ROWO Rosa woodsii 07°50 - 0 06 40 Woods rose 
SYRO Symphoricarpos rotundifolius 72 75 3.0 100 6.4 80 mountain snowberry 
GRAMINOIDS 
BRPO5 Bromopsis porteri 04 25 -- 0 03 20 nodding brome 
CAGE2 Carex geyeri 8.0 «75 -- 0 6.4 60 elk sedge 
ELEL5 Elymus elymoides Hath US 3.5 100 29 80 bottlebrush squirreltail 
FEAR2 Festuca arizonica 25.6 100 3.5 100 21.2 100 Arizona fescue 
KOMA Koeleria macrantha ehh 7S 10.1 100 Obl) eee) prairie junegrass 
MUMO Muhlenbergia montana Srl 25 -- 0 41 20 mountain muhly 
POFE Poa fendleriana WALB 7 B75 45 100 10.3 80 muttongrass 
STLE4 Stipa lettermanii Se Ps) -- 0 hot) Letterman needlegrass 
FORBS 
ACLA5 Achillea lanulosa 0.4 50 -- 0 03 40 westem yarrow 
AMLA6 Amerosedum lanceolatum 0725 2.2 100 1.0 40 yellow stonecrop 
ANSE4 Androsace septentrionalis 03) 790 15 100 05 60 northem rock-jasmine 
ANPA4 Antennaria parvifolia 0.4 25 -- 0 03 20 pussytoes 
ANRO2 Antennaria rosea 45 75 27 100 41 80 rose pussytoes 
BODR Boechera drummondii ON F525 -- 0 0:6 720 false-arabis 
BOOX Boechera oxylobula 02 mere) -- 0 01 20 false-arabis 
DEINS Descurainia incaca O:Sigee 25 -- 0 02 9920 Richardson tansy mustard 
EREA Erigeron eatonii US ee 745) -- 0 04 20 Eaton fleabane 
ERPU2 Erigeron pumilus -- 0 6.1 100 12 20 low fleabane 
ERSP4 Erigeron speciosus 2, On p20 -- 0 2.1 20 Oregon fleabane 
ERSU2 Erigeron subtrinervis 0.1 50 15 100 04 60 threenerve fleabane 
FRVI Fragaria virginiana 43 25 -- 0 3.4 20 Virginia strawberry 
LARE Lappula redowskii - 0 0.6 100 01 20 beggar's tick 
LALE2 Lathyrus leucanthus A Sigeeeo: -- 0 34 20 aspen peavine 
PAPES Parietaria pensylvanica OS me25 -- 0 02 120 Pennsylvania pellitory 
PHMU3 Phlox multiflora ined | 749) 3:50 100 17° 40 flowery phlox 
PUPAS Pulsatilla patens OSiem2o -- 0 04 20 American pasque flower 
SOMI2 Solidago missouriensis O16 925 -- 0 0:5) 920 Missouri goldenrod 
TAOF Taraxacum officinale OB) 75) -- 0 04 20 common dandelion 
TRRUS Trifolium rusbyi 0:2) 925 2.6 100 07 40 Rusby clover 
VIAM Vicia americana 06 25 -- 0 05 20 American vetch 
FORB forb unknown U2 7 e2o 0 O25 920 unknown forb 
GROUND COVER 
.BARESO bare soil 5.5 100 95 100 6.3 100 bare soil 
LITTER litter and dutf 68.3 100 84.6 100 71.6 100 duff litter 
ROCK cover grav+cob+ston to hen a -- 0 40 20 grav+cob+ston cover 
.SMGRAV small gravel < 1 cm 44 50 0.7 100 3.7 60 small gravel 
.LGGRAV large gravel 1-10 cm 6.5 eOU 0.7 100 Sid wn00 large gravel 
.GRAV gravel 0.2-10 cm Tee 725 -- 0 06 20 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 48 75 2.6 100 43 80 cobble 
STONES Stone > 25cm 3.8 50 -- 0 3.0 40 stone 
-LIVEPL live plant bases 0.9 75 2.0 100 ateee80 live plant bases 
.BRY mosses + lichens on soil 05) a5 -- 0 0.4 20 on soil mosses + lichens 
.MOSSON moss on soil O16 waco 2.7 100 1.0 40 on soil moss 
.LICHEN lichen on soil 0.6 50 2.2 100 1.0 60 on soil lichen 
.ELKPEL droppings elk 08 50 0.9 100 0.8 60 elk droppings 
RABBIT droppings rabbit 0355700 - 0 0.2 40 rabbit droppings 
WOOD wood > 1 in diam. 0.4 25 - 0 04 20 > 1in diam. wood 
.WO0D13 wood 1-3 in diam. 04 25 0.5 100 0.4 40 1-3 in diam. wood 





Distinguishing Features. Douglas-fir, Saskatoon serviceberry, Phase 1 Phase 2 Phase 2 
pachistima, cool Montane slopes. Vegetation} — Typical, some Aspen and/or elk | Maple and/or aspen, 
Distribution. Montane moderately-steep slopes in the ponderosa pine, sedge, never never ponderosa 
Gunnison Basin. This type has also been described from northern never aspen ponderosa pine pine 
Utah and southwestern Idaho. Soils 
Variations. Landtorm | 7960 - 9920 ft 8980 - 9520 ft 8600 - 9400 ft 
Geology 
Water 
Climate 


Vegetation: Tall shrub layer to 15 m - ACGL, AMAL2; 
Short shrub layer to 1.5 m - SYRO; very short shrubs, 0.2 m - 
PAMY etc. Diversity moderate, TLC/S is 4.1-19.2. 
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Phase 1. Typical(n=10) Phase 2. POTR5- CAGE2 (n=6) 





Tree Cover 13 - 60.2 -.87% 37- 77.7 - 97% 
Shrub Cover 5- 40.4- 141% 9- 51.0 - 96% 
Gram. Cover 0- 27.5- 49% 58 - 65.7 - 106% 
Forb Cover 0 - 13.8 - 50% 0 - 47.2 - 119% 
Rock Cover 0- 17.0 - 80% 0-49-14.3% 
Bare Soil Cover 0- 6.2 - 18% 0-1.9-9% 
Total Live Cover 68 - 142.0 - 236% 138 - 241.7 - 404% 






No. Species 13 - 22 - 36 13 - 22 - 29 





Plant Associations. © Pseudotsuga menziesii/Amelanchier 
alnifolia-Paxistima myrsinites new name for Pseudotsuga 
menziesii/Amelanchier alnifolia Mauk 1984. @ Pseudotsuga 
menziesii/Amelanchier alnifolia-Paxistima_ myrsinites phase 
Populus tremuloides-Carex geyeri described as new here. ® 
Pseudotsuga menziesii/Amelanchier alnifolia-Paxistima 
myrsinites phase Acer glabrum new name for Pseudotsuga 
menziesii/Acer glabrum Steele 1979, Mauk 1984. 

Soils: Sampled as submollic to shallow-Mollic soils, mostly 
Argiborolls and Eutroboralfs, mostly well-drained to very well- 
drained. Mapped in a very wide variety of different soil map 
units. 














Phase 2. 
Phase 1. Typical POTR5-CAGE2 Phase 3. ACGL 
Total Depth 31-688-180cm 35-588-97cm 33-555-81cm 
Mollic Depth O-15.4- 46cm 2-13.0-30cm 8- 13.3- 26cm 
Permeability 19 - 50.1 - 73 34 - 45.3 - 57 43 - 51.4 - 60 





Landforms and Geology. Moderate to steep, protected upper 
to middle (phases 1 and 2) to lower (phase 3) slopes, mostly 
northerly, sometimes westerly but then lower to middle, 
protected slopes. 

Phase 1. Typical Phase 2. POTR5 Phase 3. ACGL 
Elevation 7960-8719-9920 ft  8980-9232-9520 ft  8600-8900-9400 ft 
Aspect 12-339-348° (r=0.57) 1-341-354° (r=0.35) 12-25-348° (r=0.88 
Slope 10-43. 7-66% 19-30.6-37.9% 25-54.5-66% 













Community Types 





5. Douglas-Fir Series 





Phase 3. ACGL (n=4 Comments 





56 - 80.3 - 107% Tall canopy 9-21-30 m tall, PSME-PIPO- POTR5-JUSC2 
9 - 32.0 - 47% Three layers 
1- 14.8 - 24% CAGE2, POFE, etc. 
0 - 16.2 - 46% Various spp., grass-forb layer 0.2-0.3 m 
1- 15.1- 40% Low in Phase 2 
0-3.3- 7% 
102 - 143.3 - 176% High in Phase 2 






12 - 23 - 39 


Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 





Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 







































Tree |ShrubCover| Gram. 
Seral Cover Cover 
Community Type Staus | #8 

A. Douglas-fir- 7 | 35:90% | 25150% | 550% 
servicebery - 
elk sedge 

B. Douglas-fir- 4 | 30-80% 5-35% 0-60% 
snowberry 

C. Douglas-fir- asper-tall| MS 4 | 50-95% | 15110% | 20-100% 
shrubs 

D. Aspen-servicebery- | EM 2 | 85-100% | 65-100% | 25-80% 
rose-pachisima 

E. Douglas-fir- 3 | 70110% | 10-50% 0-20% 
maple-snowberry 





Succession. Seral stage determination should compare with 
Community Type A, the only community sampled close to PNC. 

The major disturbances are spruce budworm-spruce beetle 
epidemics and elk and deer browsing, where these stands are 
close to their winter range. 

Fire Ecology. Fire Group 8 — Dry, Douglas-fir habitat types 
where limber pine is the seral dominant. 


Tree Prod., ff/ac/yr| Total Prod. | Forage Prod.,| Comments 
(non- Tree), Ib/ac/yr 
bblaciyr 
584-1141-1710 (600-1200) (200-400) {No POTRS; all of these in 
(800-2000) Phase 1 
ss | 
426.8 (500-700) (200-400) | No POTRS; Phase 1 & 2 
(300-600) 
740.7 | (450-1500) (150-500) | Tall shrubs are AMAL2 
(500-900) and/or AC GL, usually both 
depleted by browsing 
(1200-1600) (600-750) (200-350) |NoPSME; related to 


































POTRSYAMAL2? 


(75-300) |AMAL2-AC GL depleted by 
browsing; all of these in 
Phase 3 


1020-1040 | (340-550) 
(800-1500) 











Related Types. Douglas-fir/snowberry on more gentle slopes 
and less rock cover, always northerly. Douglas-fir/wax currant on 
steep slopes with more rock cover and wax current conspicuous, 
north to west. 

Aspen/serviceberry is closely related, but it occurs on soils 
with deeper Mollic horizons, gentler slopes that are usually not 
northerly, and of course without Douglas-fir. 
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5. Douglas-Fir Series 


Adjacent Types. Ponderosa pine on gentle benches above 
with deeper soil. Tall willow (yellow, serviceberry) in poorly- 
drained bottoms. Blue spruce-cottonwood riparian in higher- 
gradient streamcourses. Big sagebrush/Arizona fescue on sunny 
non-northerly shallow rocky benches. 





Potential Cattle Forage Production 
Grazing Suitability 
Timber Suitability 

Potential Timber Production 
Developed Recreation 
Dispersed Recreation 

Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 

Deer & Elk Forage & Browse 

Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 

Risk of Soil Loss - Management 

Risk of Permanent Depletion - Range 

Risk of Permanent Depletion - Timber 

Resource Cost of Management 

Cost of Rehabilitation 
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Wildlife Management. Obstruction: C.t. A, 51-83.5- 


98%; C.t. B, 12-29.6-30%; C.t. C, 58-62.1-68%; C.t. D 12%; Ct. 


E, 16-51.7-75%, 








Fire Ecology. Fire Group 8 — Dry, Douglas-fir habitat types 
where limber pine is the seral dominant. 
Resource Values. 
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Mapping. Easy to spot on aerial photos, tree islands 
with aspen in a sea of sagebrush. Stands moderate to large-sized, 
often isodiametric to elliptic. 


Habitat 
Species Component Season Preference  !ypical Use Intensity 
Mule Deer HCov, Browse All High High to V.High 
Elk HCov, Browse Win Mod. High Mod. High 
Ecological Type FD6.5 Phase 1 Phase 2 Phase 3 CTA C1.B CTC C1.D Gilet Whole ET. 
Cvr_Cnst__Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 

TREES 
JUSC2 Juniperus scopulorum 07 40 -- 0 5.4 50 0.1 14 16 75 03 25 -- 0 6.833 1.4 30 Rocky Mountain juniper 
PIPO Pinus ponderosa 54 20 -- oO - 0 77 2 -- 0 -- 0 - 0 - 0 2.7 10 ponderosa pine 
POTR5 Populus tremuloides -- 0 29.3 100 79 75 -- 0 0.0 25 245100 54.7 100 0.0 67 10.4 45 quaking aspen 
PSME Pseudotsuga menziesii 541100 363 83 67.0100 525100 596100 43.7 100 0.9 50 81.5100 513 95 Douglas-fir 

SHRUBS 
ACGL Acer glabrum -- 0 O:Or7 4 12.1 100) 9 = 0 Se 0 43 25 0.0 50 10.4 100 2.4 25 Rocky Mountain maple 
AMAL2 Amelanchier alnifolia 93 70 8.6 67 C0 25a 13.3)857, 0.0 100 7eOie2o: 9 11:8).100 0:8 33 7.2 60 Saskatoon serviceberry 
AMUT Amelanchier utahensis 44 20. -- oO - 0 6:3 129 a= 0 - 0 -- 0 - 0 2.2 10 Utah serviceberry 
ARUV Arctostaphylos uva-ursi 0.4 10 45 33 -- 0 06 14 -- 0 iene 91050) -50)) 0 15 15  bearbery 
ARTR2 Artemisia tridentata 03 20 0.0 17 0.0 25 0.4 29 0:0) <25 8- 0 0 0.0 33 0.1 20 big sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 06 10 -- 0 -- 0 -- 0 1.5) 20m ees 0 - 0 - 0 0.3. 5 mountain sagebrush 
CHVI8 Chrysothamnus viscidiflorus 03 30 - oO - 0 0.0 29 07 25 Oigepieccs 0 - 0 0.1 15 Douglas rabbitbrush 
GUSA2 Gutierrezia sarothrae 04 10 -- Qo - oO - 0 09 25 -- oO - 0 - 0 0.2 5 broom snakeweed 
HODU Holodiscus dumosus 06 10 -- 0 -- 0 09 14° - One 0 -- 0 - 0 0.3. 5 ocean spray 
JUCO6 Juniperus communis 1.0 60 3.7 67 5.7 100 O57, U2 50 Wie TS) 8.0 100 7.6 100 2.7 70 common juniper 
MARE11 = Mahonia repens 3.1 60 25m 67. 0.4 50 44 71 0.0 25 2.0 50 3.5 100 0.6 67 2.4 60 Oregon-grape 
PAVI11 Padus virginiana 18 30 O07) = 0 2.6 29 0.0 25 00 2 -- 0 - 0.9 20 common chokecherry 
PAMY Paxistima myrsinites 25700 5.0 83 07 75 Hope lofi 0.2 50 US OO 12537100 0.9 100 2.9 65 mountain-lover 
PUTR2 Purshia tridentata 0.3 10 0.0 17. - 0 04 14 -- 0 0 00 50 -- 0 0.1 10 antelope bitterbrush 
QUGA Quercus gambelii 0:3) --10eet- oO - 0 04 14 - O-«+- 0 - oO - 0 0.1 5 scrub oak 
RICE Ribes cereum 01 30 -- 0 0.6 25 01 14 02 50 -- QO -- 0 09 33 0.2 20 wax currant 
RICO2 Ribes coloradense OO 0 - 0 03 14 - oO -- 0 - oO - 0 0.1. 5 Colorado currant 
RIIN2 Ribes inerme 0.6 30 0.4 33 2.6 50 09 43 O25 S26 SORE 0 0.0 33 1.0 35  whitestem currant 
ROWO Rosa woodsii 1.6 50 20.0 100 4.4 100 2.2 43 02 75 175100 32.9 100 0.5 100 7.7 75 Woods rose 
SAMI15 Sambucus microbotrys 01 10 -- 0 1.0 50 01 14 -- 0 0.0 2 -- 0 1.3) 33 0.2 15 mountain red elderbery 
SWSE Swida sericea -- oO - 0 O20 eee oO - 0 07 2 - 0 -- 0 0.1 5 red-osier 
SYRO Symphoricarpos rotundifolius 12.5 100 6.4 67 3.7100 14.8 100 7.5 100 6.0 75 29 50 4.8 100 8.9 90 mountain snowbery 

GRAMINOIDS 
BRCA10 — Bromopsis canadensis 0.9 50 5.5 50 05 50 09 43 0.8 75 25 50 12.0 50 0.0 33 2.2 50 fringed brome 
BRPU9 Bromopsis pumpelliana 08 20 -- 0 -- 0 11 29 -- 0 - 0 -- 0 -- 0 0.4 10 Pumpelly brome 
CACA4 Calamagrostis canadensis -- 0 12 17 - 0 -- 0 -- 0 1.8525 = 0 -- 0 0.4 5 _ bluejoint reedgrass 
CAREX Carex 0.5 20 00 17 - oO - 0 en Pekee QO -- oO - 0 0.3 15 sedge 
CAGE2 Carex geyeri 125 50 41.0 67 64 75 17.9 57 0.0 25 442100 387 50 5.8 67 198 60 elksedge 
CAROS Carex rossii 03 10 -- 0 0.0 25 04 14 -- oO - 0 - 0 0.0 33 0.1 10 Ross sedge 
ELELS Elymus elymoides 0.6 80 1:7 367 eres 0 0.7 86 07 75 0.7 50 25 50 -- 0 0.8 60 bottlebrush squireltail 
ELTR7 Elymus trachycalus -- 0 O5a33 09 25 -- 0 - 0 ata OO 0.0 50 -- 0 0.2 15 slender wheatgrass 
FEAR2 Festuca arizonica 0.5 30 00 17. -- 0 07 43° -- 0 - 0 0.0 50 -- 0 0.3 20 Arizona fescue 
FETH Festuca thurberi 04 30 -- 0 -- 0 0.6 29 00 2 - 0 -- 0 -- 0 0.2 15 Thurber fescue 
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5. Douglas-Fir Series 


Ecological Type FD6.5 Phase 1 Phase 2 Phase 3 CT.A CT.B CTC C1.D CTE Whole ET. 
Cvr_ Cnst__Cvr Cnst_ Cvr Cnst_Cvr Cnst_ Cvwr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 

GLST Glycenia striata -- 0 - 0 0:7 25" Q. == 0 07°25 =-- 0 - 0 0.1 5 fowl mannagrass 
KOMA Koeleria macrantha 0.6 40 1.9 50° = 0 0.5 43 1.0 50 0.6 25 37E500 = 0 0.9 35 prairie junegrass 
ORMI2 Oryzopsis micrantha 04 30 -- 0 0.2 25 0.5 29 0.0 22500 s-- oO - 0 0:25 33 0.2 20 littleseed ricegrass 
PASM Pascopyrum smithii 09 20 -- oO - 0 0.2 14 TB 255 a= oO - 0 -- 0 0.4 10 westem wheatgrass 
POFE Poa fendleriana 73 70 #124 50 39 50 90 57 153100 18 2 78 50 52 67 81 60 muttongrass 
PONEI2 Poa nemoralis ssp. interior 0.8 20 07 17 - 0 11 29 VAR Zee a= oO - Dy -emnee 0 0.6 15 interior bluegrass 
PONE2 Poa nervosa -- 0 09 17 -- 0 Sages oO - 0 14 2 -- oO - 0 0.3 5 Wheeler bluegrass 
POPR Poa pratensis -- oO - 0 16 25 -- oO - 0 (Bi 2om ts 0 - 0 0.3 5 Kentucky bluegrass 
STHY6 Stipa hymenoides OS 20Ny ae oO -- 0 0.0 14 0.7% 250e mes ONet-- 0 - 0 0.1 10 Indian ricegrass 

FORBS 
ACLAS Achillea lanulosa 0.8 30 Ooo 01 25 0.2 29 16 25 0.2 50 18 50 -- 0 0.6 30 westem yarrow 
ACRU2 Actaea rubra -- 0 - 0 29 25 -- 0 -- 0 29 2 - 0 -- 0 0.6 5 _ red banebery 
ADLE Adenolinum lewisii 0.0 10 08 17. -- oO - 0 01 25 -- 0 2.38 90" 1 0 0.2 10 blue flax 
ANSE4 Androsace septentrionalis 0.3 30 03 33 0.0 25 0.4 29 0.4 50 0.1 2 -- 0 0.0 33 0.2 30 northern rock-jasmine 
ANPU Antennaria pulcherima 02° 10 — oO - 0 03 14 -- 0 - 0 -- Oo -- 0 0.1 5 showy pussytoes 
ANRO2 Antennaria rosea 03 30 0.1 33 -- 0 04 43 0.1 25 O05 200 == 0 -- 0 0.2 25 rose pussytoes 
ARCO9 Amica cordifolia 0.2 20 75 33 0.0 25 02 29 -- 0 1:8'.25) 90019:0..50. 0.0 33 2.3 25  heartleaf amica 
ASTER Aster -- OP Ne-8 ii Twa oO - oO - 0: 43 2. - oO - 0 09 5 aster 
ASFO Aster foliaceus 0.0 10 - 0 08 25 -- 0 0.0 2 -- 0 -- 0 120) ¥33 0.2 10  leafybract aster 
ASSP16 _—— Aster spathulatus 24 20 - 0 US 25 2.4 14 1.8 26 1.5 200) n= oO - 0 15 15  westem aster 
ASTRA Astragalus 04 10 - oO - Qo - 0 409 256 = 0 - oO - 0 0.2 5  milkvetch 
ATCO7 Atragene columbiana US) ijn ses 0 - 0 06 14 ki ey ee 0 -- Qo - 0 0.2 10 blue clematis 
BODR Boechera drummondii 0.5 20 00 17 - 0 0.0 14 1.2 25 0.0 2 -- oO - 0 0.2 15  false-arabis 
CALI4 Castilleja lineariifolia 0.3 20 0.0 50 -- 0 03 14 0.3 25 0.0 25 0.0100 - 0 0.1 25 Wyoming paintbrush 
CHANS Chamerion angustifolium -- 0 Oy ale 0225) 9-3 0 - 0 0:7) 50! 4y°— 0 - 0 0.1 10 fireweed 
COHIS Coriflora hirsutissima 0.0 10 OOD 2020 0 00 2 -- 0 0.0 50 38 33 0.6 15 leather flower 
ERFE3 Eremogone fendleri 02 10 -- oO - 0 03 14 -- 0 -- oO - 0 - 0 0.1 5 desert sandwort 
EREA Erigeron eatonii 0.0 20 03 17 -- 0 0.0 29 0:5 5250 = 0 - Qs 0 0.1 15 Eaton fleabane 
ERSP4 Erigeron speciosus 03 10 -- 0 - 0 04 14 -- 0 - 0 - QO -- 0 0.1 5 Oregon fleabane 
FRVI Fragaria virginiana 0.1 20 O57 -- 0 0.2 29 -- 0 Ohi fewdsvye wie 0 - 0 0.2 15 Virginia strawberry 
FRSP Frasera speciosa -- 0 14 17 - 0 - 0 - 0 21 25 -- oO - 0 0.4 5 monument plant 
GASE6 Galium septentrionale 11 30 0.8 50 0.0 75 16 29 0.0 25 120675 0.0 50 0.0 67 0.8 45  northem bedstraw 
GERI Geranium richardsonii 0.1 10 0.0 33 251 (50) 01 14° -- 0 2.2 50 0.0 50 0.0 33 0.5 25 Richardson geranium 
IRMI Iris missouriensis -- 0 -- 0 ORR 25a. 0 - 0 0:0" 20) a= oO - 0 0.2 5 wildiris 
LALE2 Lathyrus leucanthus Ob FP oGiee 17-72-61, 1.0 50 0.5 57 04 25 197100 14.7 50 0.6 33 5.7 55 aspen peavine 
LUAR3 Lupinus argenteus -- 0 2.6 33 00 2 -- 0 0.0 25 -- 0 78 50 0.0 33 0.8 15 — silvery lupine 
MAAM6 Maianthemum amplexicaule 03 20 0.0 17 03 50 04 29 -- 0 01 25 -- 0 0.4 67 0.2 25 feather Solomon-plume 
MAST4 Maianthemum stellatum 0.1 20 04 17 1.5.50 01 29 -- 0 20 50 -- 0 0.1 33 0.5 25 — star Solomon-plume 
ORPA3 Oreochrysum parryi 0.1 10 03 17 -- 0 01 14° -- 0 04 25 -- 0 - 0 0.1 10 Pary goldenweed 
PHMU3 Phlox multiflora 0.3 10 (cd (AE) Ee OM -<- 0 0.9 50 176.20 yus = 0 -- 0 0.5 15 flowery phiox 
PSMO Pseudocymopterus montanus 17 20 ONT Wi = 0 0.1 14 40 2 -- 0 0.3 50 -- 0 0.9 15 mountain parsely 
PUPAS Pulsatilla patens 03 20 -- 0 - 0 04 29 -- oO - Oo - Qiae ke 0 0.1 10 American pasque flower 
TAOF Taraxacum officinale 0120 - 0 0.6 25 0.1 29 -- 0 O16 25 OM) i 0 0.2 15 common dandelion 
THFE Thalictrum fendleni 13 20 3.3 F330) == 0 18 29 -- 0 40 25 1.6).50' Y= 0 1.6 20 Fendler meadow-rue 
TRRUS Trifolium rusbyi 02 10 - 0 0.2 25 02 14 -- 0 0:2 257 4e=- oO - 0 0.1 10 Rusby clover 
VIAM Vicia americana 0.4 20 45 50 O25 06 29 -- 0 2S Ome rm teieoOe 7S 0 1.6 30 American vetch 
WYAM Wyethia amplexicaulis 04 10 -- 0 0.0 25 05 14 -- 0 0.0 25 -- 0 - 0 0.2 10 mule's ears 
FORB forb unknown 0.0 10 1.2) alan == oO - 0 0.0 25 18 25 -- oO - 0 0.4 10 unknown forb 

GROUND COVER 
BARESO bare soil 6.2 90 eth Se 3.3615 6.2 100 54 75 40 50 -- 0 19 67 43 70 bare soil 
LITTER litter and dutt 76.3100 90.9100 798100 74.4100 813100 86.7100 943100 821100 81.4100  dufflitter 
ROCK cover grav+cob+ston 8.520 — 0 - OR 12.20 One Om = OFS T= 0 43 10 grav+cob+ston cover 
.SMGRAV — small gravel < 1 cm 1.0 60 2.0 33 0.7 50 0.9 57 3.279 OO 25. == 0 09 67 1.3 50 small gravel 
.LGGRAV large gravel 1-10 cm 1.9 60 19 50 2.9 100 2.6 57 les) Ths 14 50 1.3 50 3.7 100 2.1 65 large gravel 
.GRAV gravel 0.2-10 cm 07 10 - 0 -- 0 - 0 eS: Seer 0 - oO - 0 0.3. 5 0.2-10cm gravel 
COBBLE cobble 10-25 cm 3.0 70 1.0 50 4.7 100 AS}. BY 3.8 100 0.6 50 1.8 50 5.7 100 27 70 cobble 
STONES — stone > 25cm 19 50 - 0 6.7 50 1.0 29 29 75 20, 20] a= 0 5 fas 2.3 35 stone 
(LIVEPL live plant bases 0.5 40 2.3 83 0.6 50 0.5 29 04 75 26°79 2.7 100 0.0 33 1.0 55 _ live plant bases 
WATER water open -- 0 - 0 13 25 -- Qo - 0 kot e2o) we oO -- 0 0.3 5 open water 
.BRY mosses + lichens on soil 1.0 30 OF 17 0 1.3 29 03 25 didy25u, == 0 -- 0 0.7 20 onsoil mosses + lichens 
.MOSSON moss on soil 2.0 50 1:6) (33 0:4 37505 2.5.°43 0.6 50 2.3 50 OS 50 31667, 3.6 50 onsoil moss 
.LICHEN lichen on soil 0.9 40 01 17 2.0 75 0.9 29 06 50 -- 0 0.3 50 2.7 100 0.9 40 onsoil lichen 
.DEERPE droppings deer 0.4 60 Te2ano3 0.7 50 03 43 10100 -- 0 29 50 09 67 0.7 50 deer droppings 
ELKPEL — droppings elk 1.0 70 33783 0.0 25 iM) EYE 3.2 100 0.6 50 3.7 100 0.0 33 15 65 elk droppings 
RABBIT droppings rabbit 0.2 60 0.39933 0.1 50 0.1 43 0.3875 0:3 825 04 50 0.2 67 0.2 50 rabbit droppings 
WOOD wood > 1 in diam. fod 08 17) - 0 - OR o\ oH 20 Ai 259) = 0 - 0 0.9 10 >1indiam. wood 
WO0D13 ~—- wood 1-3 in diam. 15 70 Gi7ee osm O.01 00 Ws 18. Ws A 2a See oon 100 5.3 100 3.8 80 1-3in diam. wood 
WO0D37_~— wood 3-7 in diam. 0.4 20 09 33 2.6 100 06 29 -- 0 0.3 25 2.6 100 3.0 100 1.0 40 3-7indiam. wood 
.WO0OD71 ~— wood 7-10 in diam. 0.1 10 07 17 09 75 01 14 -- 0 16 50 -- 0 04 67 0.4 25 7-10 in diam. wood 
.WO0D10 = wood > 10 in diam. 05 20 -- 0 0.8 50 0.0 14 12525 0 - 0 lie OF 0.4 20 > 10indiam. wood 





Distinguishing Features. Douglas-fir with aspen, Variations. 
pachistima with no serviceberry, well-drained soils. 
Distribution. Montane northerly slopes in the Gunnison 
Basin. This type has been described from northwestern Wyoming 
on the western slopes of the Rocky Mountains through Colorado 
and eastern Utah. 
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5. Douglas-Fir Series 











Phase 1 Phase 2 Phase 3 
Vegetatio typical twinflower Oregon grape 
Soils Eutroboralfs & Pachic Haploboroll, Haploborolls, 
Argiborolls, Clayey to Loamy-Skeletal Loamy-Skeletal to 
Fine to Loamy, Sandy-Skeletal 







Skeletal or not 


Landform} Moderate slopes, avg. 
26%, 9050 - 9900 ft 
Geology 


Water 
Climate 





Steep slope, 59%, 
9160 ft 


Moderate to steep, 
20-60%, 8460 - 9760 ft 






No. Species 14-17-21 19 14-19-31 





Plant__Associations. © Pseudotsuga menziesii-Populus 
tremuloides/Paxistima myrsinites-Carex geyeri described as new 
here, based on Pseudotsuga menziesii/Paxistima myrsinites Hess 
1982. @ Pseudotsuga menziesii-Populus tremuloides/Paxistima 
myrsinites-Carex geyeri phase Linnaea borealis described as 
new here @ Pseudotsuga menziesii-Populus tremuloides/ 
Paxistima myrsinites-Carex geyeri phase Mahonia repens, 
described as new here. 

Soils: Phase © Typical was Sampled as Eutroboralfs, with 
one shallow Argiboroll, almost always Loamy-Skeletal, well- 
drained to very well-drained. © LIBO3 Sampled as a Pachic 
Haploboroll, Loamy-Skeletal, very well-drained. © JUCO6 
Sampled as Haploborolls, usually Loamy-Skeletal to Sandy, 
well-drained to very well-drained. These twelve samples were 
mapped in a wide variety of soil map units, mostly Cryic; these 
soils are apparently Frigid, as inferred by plant indicators such as 
Douglas-fir and ponderosa pine, but the soil temperature is close 
to the Frigid/Cryic ecotone. 













3.MARE11- 

Phase 1. Typical 2. LIBO3 Haploborolls 
Total Depth 42 - 58.4 - 89cm 75cm 48 - 62.0- 77cm 
Mollic Depth 4- 15.6 - 40cm 42cm 0- 11.3- 18cm 





Permeability 32 - 47.7 - 67 59 42 - 52.5 - 61 


Landforms and Geology. Gentle to moderately steep, 
protected middle to lower slopes, Northerly. 






C 


ommunit 
























D. Lodgepole pine- 
Douglas-fir- 
pachistima 
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EM- 45-90% 
ES 


Phase 1. Typical Phase 2. LIBO3 Phase 3. MARE11 Comments 


n=/ n=1 n=4 
Tree Cover 64 - 86.1 - 119% 104% 68 - 78.9 - 90% Max. 20-22 m tall, PSME, POTR5, some PICO , usually 3 layers 
Shrub Cover 4-427 -79% 27% 3 - 21.2 - 48% Max. 0.6-1.8 m tall, 2-3 layers, ROWO-SYRO-ARUV-JUCO6 
Gram. Cover 3 - 63.0 - 126% 3% 0 - 26.7 - 77% 
Forb Cover 2 - 32.4 - 76% 52% 0-5.3-18% Low in Phase 3 
Rock Cover 0-3.5-6% 0% 2 - 8.8 - 24% 
Bare Soil Cover 0-0.7-3% 0% 0-0.0-0% 
Total Live Cover 88 - 223.6 - 362% 185% 89 - 132.1-214% Lowin Phase 3 


Vegetation: Diversity moderate to high, TLC/S is 4.2- 
18.8. 


























Phase 1. Typical 2.LIBO3 3. MARE11- Haploborolls 
Elevation 9050-9457-9900ft 9160ft 8920-9160-9670Tt 
Aspect 5-321 - 349° (r=0.49) 4° 14 - 328 - 295° (r=0.48) 






Slope 8 - 24.7 - 51.8% 52% 21 - 36.4 - 46% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 









Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 


Types 


























Community Type Seral | #S Tree Shrub Gram. Tree Prod., Total Prod. | Shrub Prod., Forage Comments 

Statu Cover Cover Cover ft8/ac/yr (non- lb/ac/yr Production 

s Tree), , lb/ac/yr 
lb/ac/yr 

A. Douglas-fir- LS 5 75-90% | 15-50% | 10-80% 1099-1618 56-72 15-42 15-37 No POTR5 
snowberry- (800-1750) (50-300) (10-200) (10-100) meh 
pachistima- elk 
sedge 
B. Douglas-tir- LM- Pe | Pease a loa come PSME:1369 196.3 94.6 90.1 Usually overgrazed and 
aspen- pachistima MS TOT: (900-1500 50-300 10-200 25-125 
C. Aspen-elk sedge- fio ae Bas ee 3503.4 196.3 1776 PSME eliminated in fire > 100 
rose-pachistima 2500-4000 300-600 150-350 150-250 r ago; all of these in Phase 1 


In some of these, PSME was 
eliminated by fire 100-200 yr 
ago 














Succession. Seral stage determination should compare with 
Community Type A. 

Aspen is the usual seral tree. Most stands had aspen in them, 
but there was sparse lodgepole pine. Community Type C is a 
permanent disclimax, in which Douglas-fir seed source has been 
effectively eliminated by persistent and/or intense fires centuries 
ago. 

Fire Ecology. Fire Group 9 — Cool or moist Douglas-fir 
habitat types. 

Related Types. Douglas-fir/snowberry on shallower less- 
permeable soils derived from Sedimentary sources. Douglas- 
fir/serviceberry on somewhat steeper slopes. Phase @ LIBO3 is 
related to Engelmann spruce/twinflower at higher elevations and 
shallower-Mollic soils. 

Adjacent Types. Ponderosa pine on gentle benches above 
with deeper soil. Tall willow (yellow, serviceberry) in poorly- 
drained bottoms. Blue spruce-cottonwood riparian in higher- 
gradient streamcourses. Big sagebrush/Arizona fescue on sunny 
non-northerly shallow rocky benches. 

Wildlife Management. Obstruction: C.t. A, 36-53.8-93%,; C.t. 
B, 43-63.2-74%; C.t. C, 5-58%; C.t. D, 31-68%. 


Habitat 
Species Component Season 
Elk HCov, Rest Sum 


Resource Values. 


Preference 


Low 


5. Douglas-Fir Series 


Typical Use Intensity 
Low-VeryLow 


ear Resosce Valion 66 CLA Ct Boe Ct Cee Ct De 


Grazing Suitability 
Timber Suitability 
Potential Timber Production 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 


Risk of Soil Loss - Management 


Risk of Permanent Depletion - 

Risk of Permanent Depletion - 

Resource Cost of Management 
Cost of Rehabilitation 


Potential Cattle Forage Production 








1 0-1 1 0 
1 0-1 1 0 
2 (Slope) | 2 (slope)| 4-5 1-2 
4-3 4-3 4-5 2-3 
1 2 3 2 
2 3 3-4 3 
2 2 2-3 2 
1-2 2-3 3-4 2 
1-2 1-2 2-3 1 
2-3 2-3 2-3 0-1 
1-2 1-2 1-2 1-0 
3 3 3 2 
2-3 ni 3-4 3-4 
1-2 1-2 0-1 3-4 
2-3 2-3 3-4 3-4 
1-2 1-2 2-3 ns 
2-3 2-3 1-2 2-3 
2-3 2-3 1-2 2-3 
2-3 2-3 1-2 2-3 


Mapping. Closed-canopy middle-elevation forest, usually 
with aspen mixed with conifers. Stands moderate to large-sized, 


often isodiametric to elliptic. 
Ecological Type FD6.7 Phase 1 Phase 2 Phase 3 CTA CT.B CTC CTO Whole ET 
Cvr_ Cnst__Cvr Cnst_Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr_ Cnst 

TREES 
PICO Pinus contorta 02.5330 = 0 5.2 20 0.0 20 (5 a2 OU es 0 342 67 Leeumel lodgepole pine 
POTRS Populus tremuloides 440 89 849 100 0.4 80 04 60 566100 84.0 100 O7100 S220 07 quaking aspen 
PSME Pseudotsuga menziesii 34.0 56 19.2100 666100 789100 395100 -- 0 35.2 67 43.9 73 Douglas-fir 

SHRUBS 
ARUV Arctostaphylos uva-ursi 3.0 33 -- 0 0.0 20 -- 0 013 25 8.6 67 0.0 33 Uy 24 bearberry 
ARTR2 Artemisia tridentata 00 11 - 0 0.3 20 03 20 0.0 25 - 0 -- 0 On 13 big sagebrush 
DIINS Distegia involucrata 04 11° -- Qrreres Uh eet 0 he 4 Oe 0 Oral bush honeysuckle 
JUCO6 Juniperus communis 3.6 44 0.0 100 1.4 80 3.2 80 59 75 -- 0 0.0 67 2.6 60 common juniper 
LIBO3 Linnaea borealis -- Oy 15:2)100 Pa 0 - 0 3.8 1255" = Oo -- 0 1.08 97 American twinflower 
MARE11 ~—- Mahonia repens 3.9 78 0.6 100 3.3 100 3.9 100 05 75 88 67 1.3 100 3.5 87 Oregon-grape 
PAMY Paxistima myrsinites 75 89 2.3 100 0.8 80 1.3 100 7.0100 124 67 0.8 67 49 87 mountain-lover 
RIIN2 Ribes inerme OD aii -- 0 10 20 14 40 -- 05. acc 0 - 0 05 13 whitestem currant 
ROWO Rosa woodsii 14.8 100 79 100 6.7 60 8.0 60 97100 31.6 100 0.2100 11.6 87 Woods rose 
SHCA Shepherdia canadensis 02 33 -- 0 0.0 20 0.0 20 04 25 -- 0 0.0 67 O27 russet buffaloberry 
SYRO Symphoricarpos rotundifolius 42 78 0.6 100 3.9 80 6.7 100 1a 5.2 100 0.6 33 3.9 80 mountain snowberty 

GRAMINOIDS 
BRCA10 Bromopsis canadensis 2.6 67 1.7 100 11 40 12 60 2.075 55100 -- 0 2.0 60 fringed brome 
CAGE2 Carex geyeri 44.6 100 11100 142 40 389 80 233100 61.7 100 CO 33e 635) 80 elk sedge 
ELTR7 Elymus trachycalus PAN WRT ve 0 0.2 20 0.2 20 -- 0 6.2 coun 0 1.3, 13 slender wheatgrass 
KOMA Koeleria macrantha OA eelilias 0 18 60 18 60 On25 - 0 -- 0 0.6 27 prairie junegrass 
POA Poa -- oO - 0 0.8 20 08 20 -- Qe ee. oO - 0 USS) 7) bluegrass 
POFE Poa fendleriana - QO (- 0 2.6 60 26 40 -- 0 - 0 0.0 33 09 20 muttongrass 
PONEI2 Poa nemoralis ssp. interior LES Sd hake 0 0.2 20 0.2 20 08 2 - 0 - 0 03.43 interior bluegrass 
STLE4 Stipa lettermanii 204 OOS 0 fas 0 0.4 20 0.0 25 62 Soe = 0 1.4 20 Letterman needlegrass 

FORBS 
ACLAS Achillea lanulosa 25 67 0.5 100 0.2 20 0.2 20 0.6 100 6.8 100 - 0 debates) westem yarrow 
ARCO9 Amica cordifolia 03 33 105100 -- 0 0.6 40 26250 i= 0 (- 0 09 27 heartleaf amica 
ASTER Aster 09 33 -- 0 01 20 03 40 0.8 25 14 330 -- 0 0.6 27 aster 
CARH4 Castilleja rhexifolia -- o - 0 0.4 20 0.4 20 -- OD a= 0 -- 0 Oe ah splitleaf paintbrush 
CHAN9 Chamerion angustifolium 08 11 05100 -- 0 - 0 01 25 2.3933" he 0 05 13 fireweed 
EREX4 Erigeron eximius Sir 22 i= 0 - 0 - 0 82 50 -- QO - 0 2.2 13 forest fleabane 
ERSP4 Erigeron speciosus 0.0 11 -- 0 0.6 20 06 20 -- 0 00 33 -- 0 02013 Oregon fleabane 
ERSU2 Erigeron subtninervis -- 0 -- 0 0.4 40 04 40 - 0 -- 0 - 0 Onn 13 threenerve fleabane 
GASE6 Galium septentronale OA 22% = 0 0.2 20 02° 20a eP-- 0 03 67 -- 0 0.1 20 northem bedstraw 
GERI Geranium richardsonii O67 33 0 - QO - 0 0.6 25 10 67 -- 0 0.4 20 Richardson geranium 
LALE2 Lathyrus leucanthus 145 56 28.5 100 0.4 20 04 20 226 75 227100 -- 0 107 47 aspen peavine 
LUAR3 Lupinus argenteus ews 15100 -- 0 0.0 20 3.5 100 09 67 02°33 fis ake silvery lupine 
MAST4 Maianthemum stellatum 04 22. -- QO -- 0 - 0 - 0 13 67 -- 0 03 13 star Solomon-plume 
PYCH Pyrola chlorantha -- 0 26100 -- 0 - 0 06 25 -- OD ge 0 O25 of, shinleat 
SOLID Solidago -- 0 75100 -- 0 - 0 Lo G25) -- 0 0 US goldenrod 
VIAM Vicia americana P21) REP 0 0.2 20 0.2 20 08 25 59 67798 -= 0 S27 American vetch 
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5. Douglas-Fir Series 


Ecological Type FD6.7 Phase 1 Phase 2 Phase 3 C.T.A C1.B C1.C C.T.D Whole ET 
Cvr_Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 

GROUND COVER 
.BARESO _bare soil 06 44 -- 0 1.3 100 0.9 80 06 75 -- 0 1.6 67 0.8 60 bare soil 
LITTER litter and duff 95.9100 91.4100 88.1100 928100 941100 956100 895100 93.0 100 duff litter 
ROCK cover grav+cob+ston -- 0 - 0 05 20 O85 20° - oO - 0 - 0 02) grav+cob+ston cover 
.LGGRAV large gravel 1-10 cm 04 22 01100 -- 0 0.0. 20.6" “0850, = 0 0 0.2 20 large gravel 
.GRAV gravel 0.2-10 cm O14 22 0 1.1 60 04 40 - 0 - 0 14 67 0.4 27 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 09 44 - OR. 3:5..80 1.3 40 1.6 50 0.2 33 4.0 100 ere Ske} cobble 
STONES stone > 25cm 18 44 - 0 39 80 2.8 40 0.4 50 3.9 33 3.0 100 2.4 53 stone 
,BEDROC _ bedrock exposed 0.0 11 -- 0 0.9 20 0.9 20 0.0 25 0 - 0 USm3 exposed bedrock 
.LIVEPL live plant bases 0.2 67 8.5 100 0.5 80 0.3 40 24 75 0.3 100 0.4 100 09 73 live plant bases 
.BRY mosses + lichens on soil 04 11. -- 0 5.0 80 33 60 -- 0 - 0 41 67 19 33 on soil mosses + lichens 
.MOSSON moss on soil 2.4 44 3.5 100 43 20 11 40 5.0: 75 - 0 1d 88) 3.1 40 on soil moss 
LICHEN _lichen on soil 10 44 - 0 1.0 20 0.3 40 19 50 - 0 TGS 0.9 33 on soil lichen 
.DEERPE — droppings deer 08 44 -- 0 0.1 40 1.0 60 0.5 50 0 0.2 33 05 40 deer droppings 
ELKPEL —_ droppings elk 10 44 - 0 01 40 11 60 10 50 -- 0 0.0 33 0.6 40 elk droppings 
RABBIT droppings rabbit 0.2 22 -- 0 0.0 40 04 80 - oO -- 0 - 0 01 27 rabbit droppings 
.WOOD wood > 1 in diam. 3.6 33 - 0 49 60 41 40 42 25 22 33 43 67 3.8 40 > 1in diam. wood 
.WO0D13 ~—- wood 1-3 in diam. 25 67 2.9 100 0.6 20 0.7 40 WWE 5.9 67 10 33 19 53 1-3 in diam. wood 
.WO0D37_~— wood 3-7 in diam. 0.7 56 0.5 100 0.8 20 0.6 40 0.4 50 0.9 67 1333 0.7 47 3-7 in diam. wood 
.WO0D10 = wood > 10 in diam. 09 33 - 0 0.5 20 1.0 40 08 2 -- 0 08 33 0.7 27 > 10 in diam. Wood 


Distinguishing Features. Douglas-fir, aspen, lodgepole pine 
(Phase ®), kinnikinnick, well-drained to very well-drained soils. 

Distribution. Montane slopes in the Gunnison Basin. The type 
has been described from dry Montane slopes throughout the 
Rocky Mountains from western Montana and southern Idaho, on 
both the eastern and western slopes of the Central Rockies, and 
in the Southern Rockies in southern Colorado and northern New 


Mexico. 
Variations. 









Plant Associations. © Pseudotsuga menziesii/Arctostaphylos 
uva-ursi Pfister 1977, Shepherd 1975, Livingston 1949. @ 
Pseudotsuga menziesii/Arctostaphylos uva-ursi phase Pinus 
contorta described as new here, based in large part on Pinus 
contorta/Arctostaphylos uva-ursi Hoffman 1976, Henderson 
1977, Shepherd 1975. 

Soils: Phase © Typical was Sampled as Eutroboralfs, with 
one shallow Argiboroll, a variety of textural classes, well- 
drained. @ PICO Sampled as Cryochrepts and Cryoboralfs, 
Loamy- or Sandy-Skeletal, well-drained to very well-drained. 
These thirteen samples were mapped in a wide variety of soil 
map units, all Cryic; the soils in Phase © are apparently Frigid, 
as inferred by plant indicators such as Douglas-fir and 
kinnikinnick. In Phase @ the soils are apparently Cryic because 
of the presence of lodgepole pine. In both Phases, the soil 
temperature is close to the Frigid/Cryic ecotone. 
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Phase 1 Phase 2 
Vegetation Typical lodgepole pine 
Soils | Eutroboralfs, WD - WD - VW| Cryochrepts & Cryoboralfs, WD 
- VW - XW 
Landform 8760 - 9000 ft 9450 - 10285 ft 
Geology 
Water 
Climate 


Vegetation: Diversity moderate to high, TLC/S is 4.2- 


18.8. 


Phase 1. Typical (n=5) Phase 2. PICO (n=8) Comments 





Total Depth 
Mollic Depth 















49 - 88.0 - 155 cm 
1- 18.6 - 52cm 
30 - 40.6 - 54 





Tree Cover 38 - 65.3 - 108% 65 - 100.5 - 136% 14-17 m tall, PICO-PSME-POTR5 
Shrub Cover 22 - 48.5 - 72% 0 - 15.5 - 53% 0.3-0.4 m tall 

Gram. Cover 50 - 76.8 - 97% 1-41.2-75% CAGE2 

Forb Cover 22 - 38.8 - 60% 2 - 10.9 - 26% Various spp., 0.3 m tall 

Rock Cover 0-0-0% 0-1.9-9% 

Bare Soil Cover 0-1.3-5% 0-1.1-5% 

Total Live Cover 170 - 228.8 - 299% 72 - 168.1 - 262.1% Cover (S,G,F,TLC) greater in Phase 1 
No. Species 17 - 24 - 32 10-14-19 Greater in Phase 1 


Phase 1. Typical Phase 2. PICO 

























33 - 65.3 - 116 cm 
3- 17.0- 33cm 
31 - 50.8 - 71 








Permeability 





Landforms and Geology. Gentle to moderately steep, 
protected middle to lower slopes, Northerly. 
Phase 1. Typical Phase 2. PICO 
8760 - 9308 - 9900 ft 9450 - 9747 - 10285 ft 
Aspect 12 - 331 - 313° (r=0.15) 11-11 - 340° (r=0.09) 
Slope 18 - 24.8 - 33% 2 - 23.4 - 40% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 
















Elevation 

























A. Douglas-fir- 
(lodgepole pine-) 
aspen-kinnikinnick 


C. Douglas-fir- 
lodgepole pine-sparse 





Succession. The most common seral tree is aspen, but many 
stands have lodgepole pine as well. Community Type B is a 


LM- | 4 | 65-120% | 10-75% | 35-105% 
PNC 

B. Aspen- (lodgepole 35-140% | 10-60% | 10-85% 367-720 | 116-580-976 |52-259-473|No PSME (elim. fire > 100 
pine-) kinnikinnick (300-800) | (100-1000) | (30-500) |yrago), sometimes PICO 


5. Douglas-Fir Series 


Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 





Comments 












1171 
(800-1500) 


307-512 
(250-700) 







(20-40) |PICO seral to PSME, very 
sparse undergrowth 


Resource Values. 
Resource Valu 





li— 

















permanent disclimax, in which Douglas-fir has been eliminated Potential Cattle Forage Production 0-1 2a 0 
by persistent and/or intense fire centuries ago. se a re S 1 iy . : ; : 
‘ : . im y Slope i 
. aed We . . 
eae Ecology. Fire Group 9 - Cool or moist Douglas-fir Potertial Timber Prodiiction 9-3 3 3 
itat types. DAGIAESS Of Developed Recreation 2-3 2-3 3 
Related Types. Spruce/kinnikinnick on somewhat gentler Dispersed Recreation 3 3 3 
slopes in deep rainshadow climates, without Douglas-fir. Scenic 2 2 1 
Adjacent Types. Spruce-fir/moss or spruce-fir/mountain Road & Trail Stability 3 3 3-4 
gooseberry on colder slopes above. Tall willow (blue, Construction Suitability 2 2 2 
serviceberry, Booth) riparian areas in bottoms. Thurber fescue Deer & Elk Hiding Cover 2-3 1-2 vet 
: Deer & Elk Forage & Browse 1-2 Ny, 0-1 
grasslands on deeper-mollic parks. Waterstad Pintecti¢h 9 9 5 
a : A 
Wildlife Management. Total obstruction 8-45.1-80%, Soil Stability 4 4 4 
litter difference among the community types or phases. Risk of Soil Loss - Natural 1 2 2 
Habitat Risk of Soil Loss - Management 2-3 2-3 2-3 
Species Component Season Preference Typical Use Intensity Risk of Permanent Depletion - Range ns 1 ns 
Mule Deer HCov, Rest Late-Win-Early | Mod Mod-MH Risk of Permanent Depletion - Timber Tes 2 1-2 
Elk HCov, Rest Same Low Low-VeryLow Resource Cost of Management 1-2 1-2 1-2 
Cost of Rehabilitation 3-4 3 3 
Ecological Type FD7.0 Phase 1 Phase 2 CTA C1.B CT.C Whole ET 
Cvr Cnst_Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvwr Cnst_ Cvr_ Cnst 
TREES 
PICO Pinus contorta -- 0 66.7100 297 50 449 63 553100 410 62 lodgepole pine 
POTRS Populus tremuloides 57.0100 243 88 345100 426 88 0.0100 36.8 92 quaking aspen 
PSME Pseudotsuga menziesii 8.3 60 96 50 245 75 1.3 38 10.0 100 91 54 Douglas-fir 
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5. Douglas-Fir Series 


Ecological Type FD7.0 Phase 1 Phase 2 CT.A C1.B ral ie Whole ET 
Cvr_ Cnst  Cvr Cnst Cvr Cnst_Cvr Cnst Cvr Cnst  Cvr Cnst 


SHRUBS 
ARUV Arctostaphylos uva-ursi 13.7 100 93 88 82100 13.7 88 0.9100 11.0 92 bearberry 
ARTR2 Artemisia tridentata 13 40 -- 0 0.0 25 08 13 -- 0 O:5 a5 big sagebrush 
CHNA2 Chrysothamnus nauseosus 03 40 -- 0 03 25 0.0 13 - 0 Ones rubber rabbitbrush 
JUCO6 Juniperus communis 7.9 100 3.0 100 7.0 100 4.4 100 0.0 100 49 100 common juniper 
MARE11 ~—- Mahonia repens 3.4 100 14 50 male Ths) 25) 63 0.0 100 2.2 69 Oregon-grape 
PAMY Paxistima myrsinites 05, 40) 07 2555 165 02) 135 = 0 06 3% mountain-lover 
ROWO Rosa woodsii 14.0 100 0:7 @50 7-5" fo" 10:0) o8 0.7 100 5.8 69 Woods rose 
SYRO Symphonicarpos rotundifolius 3) \ C00. Santa 14 50 43 50 - 0 31 46 mountain snowberry 
GRAMINOIDS 
BRCA10 —- Bromopsis canadensis 7.3 100 0.6 38 12 50 46 75 -- [i eee ape fringed brome 
CAFO3 Carex foenea 1:6 S20 aes 0 = 0 1013 = 0 06 8 silvertop sedge 
CAGE2 Carex geyeri 51.2100 386 75 629100 392 88 -- 0 43.5 85 elk sedge 
CARO5 Carex rossii -- 0 1691375 0 16 13 -- 0 10 8 Ross sedge 
DAIN Danthonia intermedia 09 20 -- O' 0 06 13° -- 0 O37 8 timber oatgrass 
ELELS5 Elymus elymoides 28 60 -- 0 29 25 03 25 -- 0 vel 74! bottlebrush squirreltail 
FETH Festuca thurben 11 40 - 0 0.4 25 04 13° -- 0 0.4 15 Thurber fescue 
KOMA Koeleria macrantha 46 60 0.0 25 21 25 19 38 0.0 100 18 39 prairie junegrass 
POFE Poa fendleriana 5.4 20 02535 = 0 36 25 -- 0 22 io muttongrass 
PONEI2 Poa nemoralis ssp. interior 03 20 - 0 04 2 - oO - 0 Oe 8 interior bluegrass 
STC04 Stipa comata 05 20 -- 0 - 0 03 13 ~-- 0 02 8 needle-and-thread 
STNE3 Stipa nelsonii 09 60 -- 0 0:1°25 0.5,325)0r- 0 03 23 Nelson's needlegrass 
‘fo FORBS >= 
ACLAS © Achillea lanulosa 13.4 100 C20) ee OmeoU 27 50 -- 0 5.3 46 westem yarrow 
ANRO2 Antennaria rosea -- 0 0.4 25 04 25 0.2 13 -- 0 02S rose pussytoes 
ARCO9 Amica cordifolia 0.0 20 0.4 38 0.0 50 04 2 -- 0 03 31 heartleaf amica 
ASTER Aster -- 0 Ol 25 09 25 03 13° - 0 0.4 15 aster 
ASAL7 Astragalus alpinus 10 20 -- Olsen es 0 06 13° = -- 0 04 8 alpine milkvetch 
CIRSI Cirsium 04 20 - 0 05 2 - 0 -- 0 01 8 thistle 
ERIGE2 Erigeron 41 20 00 13 - 0 25 03 0.1 100 1615 fleabane 
EREX4 Erigeron eximius 3.8 20 OTEMsie 0 BA 25 = 0 ee) forest fleabane 
ERSU2 Erigeron subtrinervis 1.2 40 0:20013 08 25 0/5": 25 eee= 0 06 23 threenerve fleabane 
FRVI Fragaria virginiana 0.0 40 0.2 50 0.1 50 01 50 - 0 01 46 Virginia strawberry 
GASE6 Galium septentrionale 0.2 40 04 25 -- 0 06 50 -- 0 0.4 31 northem bedstraw 
GERI Geranium richardsonii 0.5 20 01 $130 - 0 04 25 -- 0 0.2 15 Richardson geranium 
LALE2 Lathyrus leucanthus 5.5 60 19 38 8:2 75 Ne 3o7 = 0 3.3 46 aspen peavine 
LUAR3 Lupinus argenteus 3.3 80 2.8 50 0.6 75 4.0 50 43 100 3.0 62 silvery lupine 
ORPA3 Oreochrysum parryi -- 0 2.0 25 -- 0 2.0 25 -- 0 ie ilk Parry goldenweed 
PEPR7 Pedicularis procera -- 0 04 13 09 25 -- 0 - 0 038 Gray's lousewort 
PSMO Pseudocymopterus montanus 03 20 -- 0 - 0 02 130 - 0 Oa 6 mountain parsely 
TAOF Taraxacum officinale 07 40 -- 0 0.6 25 02 13 -- 0 0.3 15 common dandelion 
THFE Thalictrum fendleri 3.0 20 -- 0 - 0 19 13 - 0 Zee) Fendler meadow-rue 
VIAM Vicia americana ieewrl) 04 13 24 50 -- pe 0 07 15 American vetch 
GROUND COVER 
BARESO bare soil 13 60 11 63 24 50 04 63 26 100 1.2 62 bare soil 
LITTER litter and duff 96.4100 95.7100 962100 968100 880100 96.0 100 duff litter 
GRAV gravel 0.2-10 cm 0.0 40 gates 0.0 25 On 25 7.6 100 O73 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 0.1 20 0.3) 25 gos 0 0.2 25 1.2 100 0.2 23 cobble 
STONES — stone > 25cm -- 0 0613 - 0 06 13 - 0 03 8 stone 
.LIVEPL live plant bases 2.2 100 13 88 1.3 100 19 88 0.5 100 1.6 92 live plant bases 
.BRY mosses + lichens on soil -- 0 0.8 38 0.4 25 0.2 13 2.8 100 05 23 on soil mosses + lichens 
.MOSSON — moss on soil -- 0 1.0 50 01 25 10 38 -- 0 0.6 31 on soil moss 
.LICHEN lichen on soil -- 0 08 38 -- 0 08 38 - 0 05 23 on soil lichen 
COWPIE — droppings cattle 0.0 20 03 13 - 0 03 25 -- 0 0215 cattle droppings 
.DEERPE — droppings deer 0.2 60 Lie a 0.3 50 01 25 -- 0 01 31 deer droppings 
ELKPEL —_ droppings elk 0.9 80 0.3 38 2 eto) 03 50 -- 0 0.6 54 elk droppings 
WOOD wood > 1 in diam. 6.4 60 5.0 38 6.1 50 5.0 38 7.0 100 5.5 46 > 1in diam. wood 
.WO0D13_~—-wood 1-3 in diam. 0.4 40 0.9 63 02 50 10 68 - 0 07 54 1-3 in diam. wood 
.W00D37_~— wood 3-7 in diam. 13 40 13 63 15 50 13 63 -- 0 1.3" 54 3-7 in diam. wood 
.WO0D71 ~— wood 7-10 in diam. -- 0 15.550 0.1 25 15 38 -- 0 09 31 7-10 in diam. wood 
.WO0D10 ~— wood > 10 in diam. -- 0 2.0 50 03 25 19 38 -- 0 eh > 10 in diam. Wood 





Distinguishing Features. Douglas-fir, lodgepole pine, 
ponderosa pine, bitterbrush, very well-drained to excessively 
well-drained soils. 

Distribution. Montane dry slopes in the Gunnison Basin, 
apparently only known from here. 

Variations. 
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Phase 1. PICO Phase 2. PIPO-FEAR2 
Vegetation |Lodgepole pine, kinnikinnick, elk} Ponderosa pine, Arizona fescue, 
sedge, sometimes aspen mountain muhly 













Soils Ustochrepts and Eutroboralfs, | Haploborolls, Argiborolls, and 
VW - VW - XW Eutroboralfs (Shallow Frigid 
Mollisols), MD - MD - WD 
Landform 8380 - 9710 ft 8580 - 9400 ft 
Geology 
Water 
Climate Outside Rainshadow to Slight | Moderate to Deep Rainshadow 
Rainshadow (Upper Cebolla and Tomichi 
(Lower Tomichi and Ohio Creeks) 





Phase 2. PIPO- 
FEAR2 (n=6) 
21 - 42.7 - 69% 
0 - 25.7 - 85% 
16 - 25.0 - 34% 
0-5.5-17% 
3 - 24.3 - 52% 
0-5.1-15% 
58 - 93.2 - 141% 
20 - 24 - 27 


Phase 1. PICO (n=5 
32 - 61.6 - 93% 
17 - 32.1 - 52% 
0-17.0- 38% 

0-4.1-7% 

Rock Cover 0-10.9-27% 

Bare Soil Cover 0 - 5.0 - 18% 

Total Live Cover 82 - 115.2 - 157% 

No. Species 12-21-29 


Tree Cover 
Shrub Cover 
Gram. Cover 
Forb Cover 


Plant Associations. © Pseudotsuga menziesii/Purshia 
tridentata Johnston 1987, based on plots sampled in the 
Gunnison Basin by Komarkova 1987. @ Pseudotsuga 
menziesii/Purshia tridentata phase Pinus ponderosa-Festuca 
arizonica described as new here. 

Soils: Phase © Sampled as Ustochrepts (one Eutroboralf), 
always Skeletal or Coarse, textures from Sandy Clay Loam to 
Sandy Loam to Sand, very well-drained to excessively well- 
drained, averaging very well-drained. These five samples were 
mostly mapped as Cryochrepts, although it is difficult to be 
certain because one of the critical soil maps is missing from the 
Cochetopa Survey. Phase @ Sampled as submollic to shallow- 
Mollic soils, Haploborolls - Argiborolls - Eutroboralfs, 
moderately drained to well-drained, averaging moderately 
drained. 








Phase 1. PICO Phase 2. PIPO-FEAR2 
Total Depth 41 - 56.8 - 88cm 40 - 63.4- 124cm 
Mollic Depth 0-5.2-17cm 9 - 15.2 -30 cm 
Permeability 52 - 65.2 - 80 24 - 37.9- 58 








Landforms and Geology. Gentle to moderately steep, 
protected middle slopes, a variety of aspects. 
Phase 1. PICO Phase 2. PIPO-FEAR2 
8830 - 9260 - 9710 ft 8580 - 9095 - 9400 ft 
139 - 213 - 324° (r=0.27) 78 - 230 - 296° (r=0.58) 
21 - 29.0 - 54% 3 - 27.8 - 7-41% 








Elevation 
Aspect 
Slope 





5. Douglas-Fir Series 


Vegetation: Diversity moderate, TLC/S is 3.0-9.6. 


Comments 

16-22 m tall, PSME, PICO, PIPO, POTR5S 
0.4-0.6 m tall, PUTR2, JUCO6, ARTR2, etc. 
Ph.1: CAGE2; Ph.2: FEAR2, MUMO, ELEL5 
Usually sparse; GF layer 0.2-0.3 m tall 
More in Phase 2 


Less Tree cvr. in Phase 2: less Gram. cvr. in Phase 1 





Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 





Climate. In moderate rainshadow. Cool, moderately exposed 
to sun, slightly exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 
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5. Douglas-Fir Series 


Seral 
Status 


LS- 30-95% 
LM 


Community Type 





15-35% 


LS- | 3. |25-55% | 20-85% 
PNC 
EM-L | 3 |30-70% |5-25% 
M? 

Succession. 


Fire Ecology. Fire Group 9 — Cool or moist Douglas-fir 
habitat types. 

Related Types. Douglas-fir/bitterbrush (especially Phase @ 
PIPO) is closely related to ponderosa pine/bitterbrush, which is 
found on more well-drained soils, more often southerly. 

Adjacent Types. Ponderosa pine/bitterbrush on southerly 
slopes with better-drained soils. Tall willow (yellow, blue, 
serviceberry) riparian areas in bottoms. Big  sagebrush- 
bitterbrush in parks and openings and on ridgetops above. 

Resource Values. 


C. Douglas-fir- 15-35% 
(-ponderosa pine) 


Arizona fescue 














PIPO: 216-310 





Total Prod. 
(non- Tree), 
b/aclyr 
205 
(150-400) 


Shrub Prod., 
Ib/ac/yr 


Forage 
Prod., 
biaciyr 
161 0 
(75-200) (0-250) 


f/ac/yr 

(150-750) POTR5 sometimes 
seral to PICO & 
PSME; all in Phase 14 
(150-350) 


0 103 PIPO sometimes 
(0-75) (75-250) | present 


Wildlife Management. Obstruction 30-44.7-67%, little 
difference among the community types or phases, usually evenly 
distributed in all of the 0.5 m sectors. 


(300-800) | (150-300) 


PSME: 120 


TOT: (330-440) 


(100-600) | (100-200) 


Habitat 
Species Component Season Preferenc Typical Use Intensity 
Mule HCov, Rest, Early-Sum-Late Mod-Mod Mod-MH 
Deer Browse -High 
Elk HCov, Rest, Same Low Low 
Forage 


Mapping. Distinctive pattern on aerial photographs, 
often with individual fir or pine trees visible, on a steep warm 


poche akc CLA slope. Stands moderate to large-sized, often isodiametric to 
Potential Cattle Forage Production O="1 2 1 elliptic. 
Grazing Suitability 0-1 2-3 2-3 
Timber Suitability 2-3 3-4 2-3 
Potential Timber Production 1-0 1 0-1 
Developed Recreation 1-2 2-3 1-2 
Dispersed Recreation 2-3 3-4 2-3 
Scenic 3 3 1-2 
Road & Trail Stability 3 3-4 3-4 
Construction Suitability 2 2-3 2-3 
Deer & Elk Hiding Cover 3 1-2 0-1 
Deer & Elk Forage & Browse 3-4 2-3 2 
Watershed Protection 2 2 2 
Soil Stability 3 3-4 2-3 
Risk of Soil Loss - Natural 0-1 0-1 0-1 
Risk of Soil Loss - Management 3 3-4 3-4 
Risk of Permanent Depletion - Range 1-2 1-2 1-2 
Risk of Permanent Depletion - Wildlife 4-5 4 4 
Risk of Permanent Depletion - Timber 4-5 5 5 
Resource Cost of Management 4-5 5 5 
Cost of Rehabilitation 2 2 3 
Ecological Type FD7.1 Phase1__Phase2_—sC.T_A CT.B CT.C Whole ET 
Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 
TREES 
JUSC2 Juniperus scopulorum -- 0 10 17 - 0 - 0 PMB) eR) 05 9 Rocky Mountain juniper 
PICO Pinus contorta 33.0100 -- 0 33.0 100 oO - 0 15.0 46 lodgepole pine 
PIPO Pinus ponderosa 11 60 18.2 100 1.1 60 29.7 100 6.6100 10.4 82 ponderosa pine 
POTRS Populus tremuloides 3.8 80 0.0 17 3.8 80 Os = 33a 0 18 46 quaking aspen 
PSME eee menziesii 23.6100 22.4100 23.6 100 7.1100 37.6100 229 100 Douglas-fir 
SHRU 
ARUV Arctostaphylos uva-ursi 10.4 100 0.0 17 10.4 100 0 0.0 33 47 55 bearberry 
ARTR2 Artemisia tridentata 0.3 40 11.8 67 03 40 224 67 1.1 67 6.6 55 big sagebrush 
HODU Holodiscus dumosus -- 0 OS ii — 0 07 3 | 0 02 9 ocean spray 
JUCO6 Juniperus communis 6.7 100 O33 6.7 100 ech) 6%) 0.0 33 3.4 64 common juniper 
MARE11 ~—- Mahonia repens 0.8 100 0.6 67 0.8 100 1.0 67 0.3 67 07 82 Oregon-grape 
PAMY Paxistima myrsinites 0.1 20 0.3 50 0.1 20 0:3 add 0.2 67 0.2 36 mountain-lover 
PUTR2 Purshia tndentata 12.1 100 7.0100) 1217100 8100 2.1 100 9.3 100 antelope bitterbrush 
RICE Ribes cereum 0.3 40 a7 50 0.3 40 0.0 33 3.4 67 11 46 wax currant 
ROWO Rosa woodsii 0.5 80 0.0 33 0.5 80 - 0 0.0 67 0.2 55 Woods rose 
SYRO Symphoricarpos rotundifolius 0.1 80 Ons 01 80 0.2 33 0.0 33 0.1 55 mountain snowberry 
VASC Vaccinium scoparium 07 20 - 0 07 20 - 0 - 0 03 9 broom huckleberry 
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5. Douglas-Fir Series 


Phase 1 Phase 2 C7.A C.7.B C.7..C Whole ET 


Ecological Type FD7.1 


Cvr Cnst  Cvr Cnst  Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 


GRAMINOIDS 
CAFO3 Carex foenea 1.6920) 7) — 0 16 20 -- oO - 0 Oe silvertop sedge 
CAGE Carex geophila -- 0 03) (sone: 0 - 0 07 67 0.2 18 dryland sedge 
CAGE2 Carex geyen 13.0 80 13) law 130) 60” Pele Goce == 0 6.6 46 elk sedge 
CAPI7 Carex pityophila -- 0 07 33 -- 0 14 67 -- 0 04 18 sedge 
ELEL5 Elymus elymoides 0.1 40 1.1 83 0.1 40 1.4 100 07 67 0.6 64 bottlebrush squirreltail 
FEAR2 Festuca arizonica -- 0 144100 - 0 119100 169100 78 55 Arizona fescue 
KOMA Koeleria macrantha 13 60 1.2 100 1.3 60 1.7 100 0.8 100 13 82 prairie junegrass 
MUMO Muhlenbergia montana 0.3 20 2.8 83 0:3; 20° 134100 452.2) 67 1.6 55 mountain muhly 
POA Poa 08 20 -- 0 08 20 -- 0 - 0 03759 bluegrass 
POFE Poa fendleriana -- 0 24 67 -- 0 3.4 67 14 67 1336 muttongrass 
STHY6 Stipa hymenoides 0.0 20 06 67 0.0 20 0.2 67 1.0 67 0.3 46 Indian ricegrass 
FORBS 
ACLAS Achillea lanulosa 0.9 60 0.4 50 0.9 60 0.1 33 07 67 0.6 55 westem yarrow 
ANRO2 Antennaria rosea 0.5 60 0.0 33 0.5 60 0.1. 67 .-- 0 0.3 46 rose pussytoes 
CIPES Cirsium perplexans -- 0 02° Tiay cz 0 -- 0 05 33 0:1. 9°9 thistle 
COUM Comandra umbellata 03 20 - 0 O37 205 t= oO - 0 01 9 bastard toadflax 
ERPU2 Erigeron pumilus 0.3 20 Te) eS 0.3 20 02 67 -- 0 0.2 27 low fleabane 
ERSP4 Erigeron speciosus 03 40 - 0 03 40 -- 0 he 0 0.118 Oregon fleabane 
ERSU2 Erigeron subtrinervis 0.1 20 (ih 8! 0.1 20 Og-o3 Zoo O27 threenerve fleabane 
FRVI Fragaria virginiana 0.2 20 0.1 50 0.2 20 O33 02 67 0.2 36 Virginia strawberry 
LIRU4 Lithospermum ruderale -- 0 02 17 - 0 - 0 05 33 OT 9 Columbia puccoon 
PAWE4 Packera wemenifolia 04 20 - 0 04 20 -- 0 - 0 0.2 9 groundsel 
PETE9 Penstemon teucrioides 0.2 40 0.6 67 0.2 40 1.0 100 0.2 33 0.4 55 beardtongue 
SOMU Solidago multiradiata -- 0 2.0833) == 0 - 0 47 67 iy a! mountain goldenrod 
GROUND COVER 
BARESO bare soil - §0 80 51100 5.0 80 SiiO0me 2.1 1003 Sit 91 bare soil 
.LITTER litter and dutt 828100 70.6100 82.8100 86.8100 544100 76.1 100 dutt litter 
ROCK cover grav+cob+ston 1.0 20 OS a7 1.0 20 1 Qui S Sameer a= 0 07 18 grav+cob+ston cover 
SMGRAV _ small gravel < 1 cm 1.2 40 2.6 83 1.2 40 0.3 67 49 100 2.0 64 small gravel 
.LGGRAV large gravel 1-10 cm 0.8 20 Gellhede) 0.8 20 10 67 9.3 100 3.2100 large gravel 
GRAV gravel 0.2-10 cm 42 40 -- 0 42 40 -- o -- 0 19 18 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 26 40 108 88 26 40 59 67 156100 7.1 64 cobble 
STONES stone > 25cm 11°20 53 8 Ante 20 2.0 67 86100 34 55 stone 
LLIVEPL live plant bases 137880 0.0 17 13 80 -- 0 0.0 33 0.6 46 live plant bases 
.BRY mosses + lichens on soil 6.4 60 We AW 6.4 60 CISH i= BES 0 3.8 36 on soil mosses + lichens 
.MOSSON moss on soil 07 40 04 33 0.7 40 06 33 0.2 33 0.5 36 on soil moss 
.LICHEN lichen on soil 19 40 0.4 33 19 40 0.85. G/ceenas 0 eles on soil lichen 
.DEERPE droppings deer 01 20 2.0 83 01 20 19 67 2.1 100 145 55 deer droppings 
ELKPEL —_ droppings elk 05 40 a 05 40 is) ose) ee ye 0.8 46 elk droppings 
‘RABBIT _—_ droppings rabbit 1.1 40 0.3 50 1.1 40 0.6 67 0.0 33 07 46 rabbit droppings 
WOOD wood > 1 in diam. 19 40 - 0 19 40 -- OFeras 0 0.8 18 > 1indiam. wood 
W00D13 ~—- wood 1-3 in diam. 0.2 40 dat 0.2 40 0.2 33 2.1 100 0:7'"55 1-3 in diam. wood 
.WO0D37_~— wood 3-7 in diam. 07 40 05 33 07 40 0.2 33 03 eo3 0.6 36 3-7 in diam. wood 
WO0D71 ~— wood 7-10 in diam. 0.3 40 0.2 17 0.3 40 0.4 Sonus 0 0.2 27 7-10 in diam. wood 
WO0D10 = wood > 10 in diam. 07 40 -- 0 07 40 -- Ons 0 03 18 > 10 in diam. Wood 





Distinguishing Features. Douglas-fir, lodgepole pine, Rocky Mountains, throughout the chain from British Columbia 
buffaloberry, well-drained soils. and western Wyoming to southern Wyoming, northwestern and 
Distribution. Montane Northerly slopes in the Gunnison | west-central Colorado. 
Basin. This type has been described from the western slopes of Vegetation: Diversity moderate to low, TLC/S is 3.6-11.5. 









Min-Avg-Max (n=5) Statistic Comments 
Tree Cover 60 - 91.8 - 140% sd = 30.6% 27-30 mtall, PICO, PSME, POTR5, POTR5 


Shrub Cover 12 -30.0-77% sd = 27.0%  0.5-1.3 mtall, SHCA, ARUV, JUCO6, etc. 
Gram. Cover 0- 10.5 - 25% sd = 10.0% CAGE2etc., GF layer 0.2-0.5 m tall 

Forb Cover 0 - 2.3 - 5% sd = 1.9% 

Rock Cover 0 - 5.6 - 18% sd = 7.6% 

Bare Soil Cover 0-1.2-3% sd = 1.3% 

Total Live Cover 76 - 132.9 - 165% sd = 38.9% Sparse Graminoids & Forbs 

No. Species 14-17-21 sd = 2.6 
























Plant Associations. © Pseudotsuga menziesii/Shepherdia Min-Avg-Max Statistic 
canadensis described as new here., based on Pinus ne feel ot ae ee cm a oe cm 
: ; ollic Dep -7.7-8cm sd = 7.7cm 
contorta/Shepherdia canadensis community type of Knight Permeability 14-457 -74 sd = 509 


1975, Steele 1979, Hoffman 1980, Hess 1981. 

Soils: Sampled consistently as Cryochrepts, usually Sandy- 
Skeletal, usually very well-drained. These four samples were 
mapped as Cryochrepts, Cryoboralfs, and Cryopsamments. 


Landforms and Geology. Gentle to moderately steep slopes, 
Northerly to Northwesterly. 
Min-Avg-Max Statistic 
Elevation 8650 - 8988 - 9200 ft sd = 204 ft 
Aspect 2 - 338 - 307° r=0.82 
Slope 0 - 26.4 - 49% sd = 18.4% 
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5. Douglas-Fir Series 


Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 


for mass movement. 




















Seral 
Status 


Succession. 


habitat types. 


Related Types. Lodgepole pine/buffaloberry on colder 


sites at higher elevations. 


Adjacent Types. Lodgepole pine/buffaloberry on colder Elk 


slopes above. 


Resource Values. 
Resource Value 


Potential Cattle Forage Productionc 
Grazing Suitability 
Timber Suitability 
Potential Timber Production 


LM- 60-100% | 10-80% 
PNC 


Fire Ecology. Fire Group 9 — Cool or moist Douglas-fir 





Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 


microclimates. Warm, moderately exposed to sun, slightly 


exposed to wind. 


#S Tree Total Prod. 
Cover (non- Tree), 





PICO: 501 
PSME: 351 
TOT: 852 
(700-1200) 


samples. 
Habitat 
Species 
Mule Deer HCov, Rest 
HCov, Rest 


C.t.A 
0 


ns 
2 (slope) - 4 
2-3 





Developed Recreation 3 
Dispersed Recreation 3-4 
Scenic 3 
Road & Trail Stability 3-4 
Construction Suitability 2-3 
Deer & Elk Hiding Cover 2 - 4 (depending on 
SHCA cvr.) 
Deer & Elk Forage & Browse 2-3 
Watershed Protection 2 
Soil Stability 3-4 
Risk of Soil Loss - Natural 1 
Risk of Soil Loss - Management 1 
Risk of Permanent Depletion - Range 0 
Risk of Permanent Depletion - Timber 2-3 
Resource Cost of Management 2 
Cost of Rehabilitation 5 
Ecological Type FD7.2 CTA Whole ET 
Cvr__Cnst Cvr__Cnst 
TREES 
PIEN Picea engelmannii 10 40 1.0 40 Engelmann spruce 
PIPU Picea pungens 99 20 99 20 blue spruce 
PICO Pinus contorta 49.0 100 49.0 100 lodgepole pine 
POTRS5 Populus tremuloides 62 80 6.2 80 quaking aspen 
PSME Pseudotsuga menziesii 24.5 100 24.5 100 Douglas-fir 
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Component 


Shrub 
Prod., 


Season 
Sum 
Same 


Forage 
Prod., 


Ib/ac/yr lb/ac/yr lb/ac/yr 
127 83 (50-125) 12 
(75-200) (0-50) 


Wildlife Management. Obstruction 47-53% on two 






Preference 
Mod 
Low 


Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 


Typical Use Intensity 
Mod.Low 
Low-VeryLow 


5. Douglas-Fir Series 


Ecological Type FD7.2 CTA Whole ET 
Cvr__Cnst Cvr__Cnst 

SHRUBS 
ARUV Arctostaphylos uva-ursi 6.8 100 6.8 100 bearberry 
JUCO6 Juniperus communis 59 80 59 80 common juniper 
MARE11 Mahonia repens 1.4 100 14 100 Oregon-grape 
PAMY Paxistima myrsinites 08 60 08 60 mountain-lover 
ROWO Rosa woodsii 1.2 100 1.2 100 Woods rose 
SHCA Shepherdia canadensis 10.1 100 10.1 100 russet buffaloberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 09 20 09 20 Rocky Mountain whortleberry 
VASC Vaccinium scopanum 24 20 24 20 broom huckleberty 

GRAMINOIDS 
CAGE2 Carex geyeri 8.5 100 8.5 100 elk sedge 
CAROS Carex rossii 1320 ore 20 Ross sedge 

FORBS 
ASTER Aster 03 40 0.3 40 aster 
ERCO6 Erigeron coulteri 01 20 01 20 Coulter fleabane 
EREX4 Erigeron eximius 0.2 20 02 +720 forest fleabane 
FRVI Fragaria virginiana O3tmi20 0.320 Virginia strawberry 
PANE7 Packera neomexicana OnieeeeO 01 20 New Mexico groundsel 
SEDE2 Selaginella densa 0.279 20 02 20 little club-moss 
VIOLA Viola 07 20 0:7 20 violet 

GROUND COVER 
.BARESO bare soil 1.2 80 12 80 bare soil 
LITTER litter and duff 92.2 100 92.2 100 duff litter 
ROCK cover grav+cob+ston 36 20 3.6 20 grav+cob+ston cover 
SMGRAV small gravel < 1 cm 0.2 20 02 20 small gravel 
.LGGRAV large gravel 1-10 cm 03 20 03 20 large gravel 
COBBLE cobble 10-25 cm 15 40 15 40 cobble 
ALIVEPL live plant bases 1.0 80 1.0 80 live plant bases 
.BRY mosses + lichens on soil 24 60 24 60 on soil mosses + lichens 
.MOSSON moss on soil 3.1 40 3.1 40 on soil moss 
LICHEN lichen on soil 13 40 13 40 on soil lichen 
.ELKPEL droppings elk 09 80 09 80 elk droppings 
WOOD wood > 1 in diam. 25 40 25 40 > 1in diam. wood 
.WO0D13 wood 1-3 in diam. 0:28:20 02 20 1-3 in diam. wood 
W00D37 wood 3-7 in diam. 07 20 07 20 3-7 in diam. wood 
.WO0D71 wood 7-10 in diam. 11 40 11 40 7-10 in diam. Wood 





Distinguishing Features. Douglas-fir, Thurber fescue. Vegetation: Sparse, patchy tree cover of Douglas-fir and 
Distribution. Northwesterly slopes along the Montane- | aspen (in the same or different patches). Between the conifer 
Subalpine ecotone in the Gunnison Basin. This type is apparently | patches, grassland dominates, especially the relatively tall grass 
only known from here. Thurber fescue. Other graminoids and forbs are the same as those 
Variations. typical in aspen/Thurber fescue or Thurber fescue/Arizona 


fescue. Diversity moderate to high, TLC/S is 3.7-18.6. 















Min-Avg-Max (n=5) Statistic Comments 
Tree Cover 27-71.3-93% sd = 25.5% Low fora forest; avg. 20 m tall, PSME, POTRS 
Shrub Cover Q - 25.2 - 46% sd = 14.6% One S layer avg. 0.7 m - RIBES, JUCO6, SYRO; 

a second $ layer 0.2-0.3 m - ARUV, MARE11, etc. 

Gram. Cover 7 - 62.4 - 146% sd = 56.3% FETH, CAGE2, etc. 
Forb Cover 0 - 42.0 - 85% sd = 33.9% THFE, LALE2, etc.; GF layer 0.3-0.6 m tall 
Rock Cover 0 - 10.8 - 29% sd = 12.6% 
Bare Soil Cover 0-3.8 - 12% sd = 5.5% 
Total Live Cover 69 - 200.8 - 334% sd = 108.6% 
No. Species 18 - 25-35 sd=55 





Plant Associations. © Pseudotsuga menziesii/Festuca Landforms and Geology. Gentle to steep, protected middle to 
thurberi described as new here, based in part on Populus | lower slopes, Northerly. 








tremuloides/Festuca thurberi Hess 1981. Min-Avg-Max Statistic 
Soils: Sampled as Cryoboralfs, Typic or Mollic, Loamy- pei re reer siam sd = ft 

§ j ‘ pec = = cc (oral UP 
Skeletal; but three of the five points were not sufficiently Slope 10-334 - 70% sd = 22.4% 


oh cect pane a eee were mapped as Cryoborolls and Formation Residual to Colluvial, from a wide variety of other 


sources, Igneous-Metamorphic-Glacial. Low to moderate 








Min-Avg-Max Statistic ; 
Total Depth 23- 32.5-42cm sd = 46.0 cm potential for mass movement. 
Mollic Depth 9-11.0- 13cm sd = 15.6cm 
Permeability 23 - 46.8 - 70 sd = 66.2 
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5. Douglas-Fir Series 


Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 



















Total Prod. | Shrub Prod.,| Forage 


Cover | Cover | Cover fPlaclyr | (nonTree), | b/ac/yr | Production, 
Community Type oe oe 


A. Douglas-fir- 25-90% | 10-50% | 5-140% | (600-1000) Sometimes with POTRS 
Thurber fescue Phe pee a mcr? 

















Succession. Wildlife Management. Obstruction is 27-24% on two 
Fire Ecology. Fire Group 9 — Cool or moist Douglas-fir | samples, very low for a forest; mostly concentrated in the lower 
habitat types. 0.5-1.0 m. 
Related Types. Aspen/Thurber fescue on deeper, more Habitat 
Mollic, less well-drained soils with less rock cover. Species Component Season Preference Typical Use Intensity 
Adjacent Types. Elk HCov, Rest, Sum Low - Mod. Mod. 
Resource Values. foes Lt. 20m 
Resource Value Ct A Ct.B Mapping. Distinctive pattern on aerial photographs, 
Potential Cattle Forage Production 1-2 9 often with patches of Douglas-firs or aspen alternating with 
Grazing Suitability 3-4 3-4 dense grassland patches. Stands moderate to large-sized, often 
Timber Suitability 2 2-3 icodi ; inti 
Potential Timber Production i 1-2 Se aa 
Developed Recreation 3-4 3 
Dispersed Recreation 4-5 4 
Scenic 5 5 
Road & Trail Stability 3 2 
Construction Suitability 2 1 
Deer & Elk Hiding Cover 1-2 1-2 
Deer & Elk Forage & Browse 2-3 2-3 
Watershed Protection 3 3 
Soil Stability 2 2 
Risk of Soil Loss - Natural 1 1 
Risk of Soil Loss - Management 3-4 4-5 
Risk of Permanent Depletion - Range 3-4 3-4 
Risk of Permanent Depletion - Timber 3 3 
Resource Cost of Management 3-4 3-4 
Cost of Rehabilitation 2 2 
Ecological Type FD7.4 CTA CT.B Whole ET 
meh peed ee RE sr wit ost vr = Onebep a Cyr Cn 
TREES 
POTRS Populus tremuloides 18.8 50 92.6 100 33.5 60 quaking aspen 
PSME Pseudotsuga menziesii 47.2 100 0.0 100 37.7 100 Douglas-fir 
SHRUBS 
ARUV Arctostaphylos uva-ursi 04 26 -- 0 0.3 7° 20 bearberry 
ARTR2 Artemisia tridentata -- 0 1.1 100 0.2 20 big sagebrush 
JUCO6 Juniperus communis Bile 25 25 100 2.6 40 common juniper 
LEPU Leptodactylon pungens -- 0 41 100 08 20 granite gilia 
MARE11 Mahonia repens O:2eo 0.0 100 01 40 Oregon-grape 
RICE Ribes cereum 14 25 -- 0 Aly eee wax Currant 
RIIN2 Ribes inerme 0:7 25 -- 0 06 20 whitestem currant 
RIWO Ribes wolfii Bye 785) -- 0 2.0 20 Rothrock currant 
ROWO Rosa woodsii Eh 7 0.6 100 15.0 80 Woods rose 
SYRO Symphoricarpos rotundifolius Yet 1s 1.6 100 14 80 mountain snowbery 
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Ecological Type FD7.4 C.T.A C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst 

GRAMINOIDS 
BRCA10 Bromopsis canadensis 3.2 2.6 60 fringed brome 
CAFI Carex filifolia -- 0) & 20 threadleaf sedge 
CAGE2 Carex geyeri 38.5 10 38.6 100 elk sedge 
CHGR15 Chondrosum gracile -- 0 01 20 blue grama 
ELGL Elymus glaucus 3.8 3:0 7 20 blue wildrye 
ELTR7 Elymus trachycalus 13 1.0 60 slender wheatgrass 
ELRE3 Elytrigia repens 08 06 20 quackgrass 
FEAR2 Festuca arizonica -- 03 20 Arizona fescue 
FETH Festuca thurberi 76 78 100 Thurber fescue 
KOMA Koeleria macrantha 07 10 40 prairie junegrass 
PONEI2 Poa nemoralis ssp. interior 0.5 04 40 interior bluegrass 
POPR Poa pratensis 44 42 60 Kentucky bluegrass 
STLE4 Stipa lettermanii 0.7 0.8 40 Letterman needlegrass 
STNE3 Stipa nelsonii 0.0 08 40 Nelson's needlegrass 

FORBS 
ACLA5 Achillea lanulosa 0.7 18 80 westem yarrow 
ANRO2 Antennaria rosea -- 14 20 rose pussytoes 
AQco Aquilegia coerulea 0.4 03 20 Colorado columbine 
ASFO Aster foliaceus 55 44 20 leafybract aster 
ASMIO Astragalus miser var. oblongifolius -- lds 20) weedy milkvetch 
ATCO7 Atragene columbiana nes) 10 § 20 blue clematis 
DEINS Descurainia incaca 0.7 06 20 Richardson tansy mustard 
FRVI Fragaria virginiana 3.4 27 ~=80 Virginia strawberry 
FRSP Frasera speciosa 0.1 Ot 9 20 monument plant 
GASE6 Galium septentrionale 13 13 40 northem bedstraw 
GADR3 Gastrolychnis drummondii -- Oy 20 alpine campion 
GENT] Gentianodes 0.2 02 20 Arctic gentian 
GERI Geranium richardsonii 0.1 04 40 Richardson geranium 
HEQU2 Helianthella quinquenervis 0.7 06 20 nodding helianthella 
HEPA11 Heuchera parvifolia -- 01 20 littleleaf alumroot 
LALE2 Lathyrus leucanthus 44 3:5) 4 20 aspen peavine 
LUAR3 Lupinus argenteus 1.6 13 40 silvery lupine 
MELA3 Mertensia lanceolata 18 VA 20 lanceleaf bluebells 
POPUS Potentilla pulcherrima 2.6 2a 60 beauty cinquefoil 
PSMO Pseudocymopterus montanus 0.1 0.3 40 mountain parsely 
SOMU Solidago multiradiata 13 a0" @ 20 mountain goldenrod 
TAOF Taraxacum officinale 5.3 49 60 common dandelion 
THFE Thalictrum fendleri 11.6 93 60 Fendler meadow-rue 
VETE4 Veratrum tenuipetalum 0.3 0:3579:20 false-hellebore 
VIAM Vicia americana 18 15 40 American vetch 
VIOLA Viola -- Oy 20 violet 
FORB torb unknown -- 01 20 unknown forb 

GROUND COVER 
.BARESO bare soil 3.0 3.8 40 bare soil 
LITTER litter and duff 82.3 84.5 100 duff litter 
ROCK cover grav+cob+ston 45 0 3.6 20 grav+cob+ston cover 
.LGGRAV large gravel 1-10 cm 0.2 0 0.2 20 large gravel 
COBBLE cobble 10-25 cm 24 0 19 40 cobble 
STONES stone > 25cm 6.4 0 Silive20 stone 
JLIVEPL live plant bases 1.2 0 1.0 40 live plant bases 
.BRY mosses + lichens on soil 16 0 13 40 on soil mosses + lichens 
.MOSSON moss on soil -- Ot + 20 on soil moss 
.LICHEN lichen on soil -- OS pe 20 on soil lichen 
DEERPE droppings deer -- 01 20 deer droppings 
ELKPEL droppings elk 0.0 07 60 elk droppings 
WOOD wood > 1 in diam. 11 09 20 > 1indiam. wood 
.W00D13 wood 1-3 in diam. 0.4 18 40 1-3 in diam. wood 
.W00D37 wood 3-7 in diam. 13 1.0 20 3-7 in diam. wood 
.WOOD71 wood 7-10 in diam. 2.0 1.6 20 7-10 in diam. wood 
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General Description 
Pinus contorta Series of Hoffman and Alexander (1976), 


Pfister and others (1977), Hess (1981-1986), Steele and others 
(1981-1983), Hess and Wasser (1982), Mauk and Henderson 
(1984), Alexander (1986-1988), Komarkova (1986-1988), and 
Cooper and others (1987). 

“This Series consists of essentially pure stands of Pinus 
contorta in which there is insufficient evidence to indicate that 
other species constitute the potential climax” (Pfister and others 
1977, Steele and others 1981-1983, also see Mauk and Henderson 
1984, Volland 1985). Most of the plant associations in this Series 
could be described as edaphic climaxes, where soil and micro- 
climate prevent trees other than lodgepole pine from growing. In 
this case, the cold, very dry soil and micro-climate. “Pinus 
contorta is climax, or at least a long-lived subclimax, species in 
certain topo-edaphic situations, especially on cold sites with thin, 
excessively drained soils” (Hess and Alexander 1986, also see 
Moir 1969 and Despain 1983). 

Most of the pure stands of lodgepole pine in the UGB, that are 
usually missing other conifers, are found on very coarse, 
excessively well-drained soils, and often on steep slopes as well. 
Some of these sites are residual, with the soil formed in place, but 
some are on glacial deposits in or just above valley bottoms, 
where cold air drainage is common (see Steele and others 1981- 
1983, Cooper and others 1987, Brulisauer and others 1996). In 
many of these pure lodgepole pine stands, cones are non- 
serotinous, so it is unlikely that they are maintained by frequent 
fire (Steele and others 1983). 

Most of the lodgepole pine climaxes in the UGB are in the 
Subalpine; stands of lodgepole pine in the montane are more 
likely to be seral to Douglas-fir. For example, see the Douglas-fir 
Series for Hess and Alexander’s Pinus contorta/Juniperus 
communis, Lodgepole pine reaches the southernmost extension of 
its range at about the middle of the UGB, so lodgepole pine is 
uncommon in the south half of the UGB, and is missing entirely 
from the native flora of New Mexico (Moir 1993). The 
geographical distributions of lodgepole pine and _ grouse 
whortleberry (Vaccinium scoparium) closely overlap. 

Closed stands in the UGB probably arose quickly after hot, 
stand-replacing crown fires. In contrast, more open stands 
probably arose by a combination of low stocking following stand- 
replacing fires or many less-intense fires, perhaps reinforced by 
dwarf mistletoe (Arceuthobium americanum) _ infestation, 
allowing more or less continuous recruitment over the last 120- 
140 yr (Parker and Parker 1994). 

Soils in these lodgepole-pine climax forests are generally 
nutrient-poor, except in the upper inch or so. The litterfall from 
lodgepole pine leaves is initially nutrient-poor, especially in N, 
and decomposition of leaf litter is slow, even under winter 
snowpack. Keeping the nutrients (especially N) in the upper inch 
of soil is very important (Fahey 1983), which may explain why 
surface scarification has been so often a failure. Litter (<3 cm 
diam.) depths in undisturbed lodgepole pine forests averages 2.6 
cm; and average weight is 30,000-40,000 kg/ha. Soil pH (to 15 
cm) is acid, pH 4.5-5.2-6.3 (DeByle 1980). 

Precipitation zone: 410-590-900 mm/yr (16-23-35  in/yr) 
(Steele and others 1983, Knight and others 1985). Growing 
period -- da. Mean annual air temperature --°C. 

Kaufmann and others (1982) derived equations relating total 
leaf area (¢, m?), effective projected leaf area (e, m2), tree basal 
area (b, cm?), and tree dbh (d, cm), for lodgepole pine: 

t=0.1746 


t =0.137d? 
e =0.0331b 


e =0.0261d? 
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Romme (1982) established six postfire seral (successional) 
stages in a lodgepole pine climax type which closely resembles 
those in the UGB: 


Stage Age Range, yr 


1. Herbaceous 0 - 20 

2. Seedling-Sapling 20 - 40 

3. Immature Pine Forest 40 - 150 

4. Mature Pine Forest 150 - 200 

5. Transitional 170 - 300 

6. Climax Forest > 240 to > 300 


The stand-replacing fire interval in lodgepole pine forests is about 
240-300 yr. Major fire frequency in lodgepole pine forests is 5.8 
per 100 km? per century; all fires are 11.7 per 100 km? per 
century (Romme 1982). 

Lodgepole pine trees (and sometimes whole stands) are often 
classified as serotinous (closed-cone) or non-serotinous. 
Serotinous cones are opened only by hot fire, so in those trees or 
stands regeneration by only cutting the trees will likely fail; 
stands where most of the trees are non-serotinous will regenerate 
using cutting alone. Asymmetrical cones and an acute angle of 
attachment to the branch are reliable indicators of serotiny 
(Tinker and others 1994). Prefire density of serotinous trees is an 
important indicator of postfire seedling density, more important 
than aspect, slope, soil type, or fire frequency (Muir and Lotan 
1985, Tinker and others 1994). In many of these pure lodgepole 
pine stands, cones are non-serotinous, so it is unlikely that they 
are maintained by frequent fire (Steele and others 1983, Mauk 
and Henderson 1984). Most serotinous stands are those that have 
been regularly replaced by fire, and non-serotinous stands are 
those that have been disturbed otherwise (Muir and Lotan 1985). 

Germinating seeds in the seed bank (trees, shrubs, herbs) are 
very few (Whipple 1978). Seedling success varies widely by site, 
very slightly improved by seedbed preparation (Stermitz and 
others 1974), 

Distribution 
In the UGB, elevations are 9,280-10,130-10,730 ft. 


Plant Associations in the UGB 

The stands once called “lodgepole pine/kinnikinnick” and “lodgepole 
pine/common juniper” are actually Douglas-fir/ kinnikinnick from which 
seed-source for the Douglas-fir has been removed by persistent and/or 
intense fires in past centuries. Some of these stands may be Douglas- 
fir/serviceberry which, in addition to severe fires, have had the palatable 
shrub serviceberry removed by heavy browsing. 

The stands called “lodgepole pine/elk sedge” are another disclimax 
within the spruce-fir/elk sedge type. 


Plant Association and Code Elevation El Page 
Lodgepole pine/butfaloberry (PICO/SHCA) 9,280-10,520 FD8.1 
typical phase 9,280-9,880 —Ph. 1 
phase common juniper-whortleberry 9,350-10,520 —Ph. 2 
(JUCO6-VAMYO) 
hase dwarf bilberry (VACE 10,100 —Ph. 3 
Lodgepole pine/silvertop sedge (PICO/CAFO3) 9,930-10,730 FD8.2 


Lodgepole pine/Rocky Mtn. whortleberry 
PICO/VAMYO 
Lodgepole pine/grouse whortleberry (PICO/VASC) 10,660 


10,240-10,620 FD8.3 
FD8.4 


Timber Management 

Tree productivity is low to moderate (Pfister and others 1977, 
Hess and Alexander 1986). Lodgepole pine is the tree usually 
managed, often the only tree on the site. “Monoculture seems 
inevitable” (Pfister and others 1977). 

“Even-aged management, under either a clearcutting or 
shelterwood cutting alternative, is recommended for most stands. 
A shelterwood system has the advantages of better meeting 


wildlife cover and visual management requirements while at the 
same time providing shade needed to conserve soil moisture and 
help control overstocking (Mauk and Henderson 1984). 

“If a clearcutting option is used in stands with non-serotinous 
cones, openings should be in the form of 3- to 5-ac patches or 
narrow 400-ft wide strips where natural regeneration is desired. 
Large clearcut openings will require fill-in planting. In stands 
with serotinous cones, clearcut openings up to 40 ac may be used 
if the stand is heavily infested with [insects or disease]. Care must 
be used in slash disposal in these stands so that the seed source is 
not destroyed. 

“Uneven-aged management under individual-tree or group 
selection cutting can reduce stand susceptibility to mountain pine 
beetle by removing the most susceptible host trees. Growth will 
be substantially reduced with either even-aged method” 
(Hoffman and Alexander 1980, Hess and Alexander 1986, 
Alexander and others 1986, Komarkova and others 1988). 

In areas where there is conspicuous elk sedge in the 
understory, “clearcutting in large openings is not recommended, 
even in those situations where stands are infested with dwarf 
mistletoe or susceptible to attack by mountain pine beetle, 
because competition between seedlings and Carex geyeri [elk 
sedge] offsets the probably reduction in insect and disease losses 
by increasing the likelihood that large openings will take a long 
time to regenerate. A better option would be to use the opening 
size recommended for stands with non-serotinous cones” 
(Komarkova and others 1988). 

Too many lodgepole stems (“doghair” stands) can occur after 
clearcutting, which is undesirable because growth is suppressed 
in these stands; many regenerating lodgepole pine stands require 
thinning at some point (Mauk and Henderson 1984). 
Silviculturists recommend that lodgepole pine stands be thinned 
at about 30 yr old, in order to achieve merchantable sawtimber at 
a rotation age of about 80 yr (Cole and Koch 1995). Growing 
stock levels (GSL) of 80 to 120 are most appropriate for timber 
production (Hess and Alexander 1986, Alexander and others 
1986). 


Vegetation Management Practices 

Streamflow can be substantially increased by clearcutting 
about one-third of the area in small patches interspersed with 
uncut timber. If larger openings are cut, slash should be left in 
place to create surface roughness needed to retain the snowpack 
(Hess and Alexander 1986). Streamflow can also be increased by 
partial cutting on north slopes, but runoff may be less than with 
clearcutting. Group shelterwood and group selection cutting can 
be nearly as favorable for water production as clearcutting if the 
openings are near the maximum size, 2 ac (Komarkova and 
others 1988). 

Changes to deer and elk habitat can occur after thinning 
(Austin and Urness 1982, Crouch 1986). Thinning lodgepole pine 
stands results in increases in most understory species, except 
whortleberries (Vaccinium), but this results in comparatively little 
benefit to big game cover or forage (Crouch 1986). Benefits from 
thinning can be achieved if the clearing to cover ratio is designed 
for maximum benefit, and clearcuts are seeded to adapted 
species. The benefit usually lasts about 10 yr, after which it 
declines sharply to 20 yr, as lodgepole pine canopy begins to 
dominant once again (Urness 1985). 

In clearcut openings in lodgepole pine forest, ectomycorrhizal 
activity drops off sharply with opening width, especially > 7 m 
from the west edge and > 5 m from the north edge; but total root 
density does not change significantly (Parsons and others 1994). 
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Fire Ecology and Serotiny 

Pure lodgepole pine stands have often been attributed to fire, 
yet fire is a minor factor in the current stands of lodgepole pine 
(Steele and others 1981-1983). 

Before fire suppression began in the early 20" century, most 
fires were low-intensity, creeping, surface fires; but most fires 
today are high-intensity crown fires that occur during severe fire 
weather, dry and windy (Lotan and others 1985). 

The stand-replacing fire frequency in lodgepole pine forests is 
about 240-300 yr. Major fire frequency in lodgepole pine forests 
is 5.8 per 100 km? per century; all fires are 11.7 per 100 km” per 
century (Romme 1982). 

Trees (and sometimes whole stands) are often classified as 
serotinous (closed-cone) or non-serotinous. Serotinous cones are 
opened only by hot fire, so in those stands regeneration by only 
cutting the trees will likely fail; stands where most of the trees are 
non-serotinous will regenerate using cutting alone. Asymmetrical 
cones and an acute angle of attachment to the branch are reliable 
indicators of serotiny (Tinker and others 1994). Prefire density of 
serotinous trees is an important indicator of postfire seedling 
density, more important than aspect, slope, or soil type (Tinker 
and others 1994). In many of these pure lodgepole pine stands, 
cones are non-serotinous, so it is unlikely that they are 
maintained by frequent fire (Steele and others 1983, Mauk and 
Henderson 1984). 


Insects and Diseases 

In many areas, older lodgepole pine trees are susceptible to 
the mountain pine beetle, Dendroctonus ponderosae (see Mauk 
and Henderson 1984, Cole and Koch 1995). This insect has not 
yet reached epidemic proportions in the UGB. A photographic 
guide for identifying mountain pine beetle infestation from aerial 
photographs is given in Dillman and White (1982). 

In northern Utah, northwestern Colorado, and southwestern 
Colorado, lodgepole pine stands are often infested with dwarf 
mistletoe (Arceuthobium americanum), caused in part by the 
high-grading timber practices of previous generations (Mauk and 
Henderson 1984, Zimmerman and Laven 1984). Dwarf mistletoe 
is not very common in the UGB, probably because of the cold 
climates here. Dwarf mistletoe infestation is correlated with fire 
frequency, so continued protection of lodgepole pine stands from 
fire will increase the risk of serious damage by dwarf mistletoe 
(Zimmerman and Laven 1984). 


Livestock Range Management 
Forage production is typically low to very low, and livestock 
use these stands little except for shade where the stands are 
adjacent to open rangelands. 


Wildlife Management 

Under dense canopy of lodgepole pine, these stands are 
biologically sparse and inherently undiverse: stands are usually 
only lightly used by elk, deer, and other big game, for cover only, 
in summer range. Forage and browse is typically sparse, but may 
be attractive to deer if palatable shrubs are evident (such as 
buffaloberry). Birds and small mammals are typically sparse 
(Urness 1985). 

Hiding cover requirements for elk are met in lodgepole pine 
stands when the sum of dbh is > 5,000 in/ac (Smith and Long 
1987). 

Closed-canopy stands of this same cold, dry lodgepole pine 
type we have in the UGB occur in a low-elevation bighorn sheep 
summer-lambing range in an area west of Saguache near the 
UGB, but these stands are not used by bighorn, and very little 
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used by other big game (Shepherd 1975). 
Deer use doubles in alternate-strip clearcuts, especially in the 
cut strips themselves (Wallmo 1969, Wallmo and others 1972). 
Porcupine damage can be significant in some areas (Mauk and 
Henderson 1984). 


Mapping and Map Units 
Sites are often large and isodiametric. 


Roads and Trails 
Suitable for roads and trails, where slope angle is shallow. 
Since often much of soil is made up of gravel, cut banks will be 
at a lower angle than elsewhere. 


Hydrology 
Growing-season evapotranspiration averages 73% of total 


annual precipitation. The soil is by far the leading storage 
compartment for water in these ecosystems (Knight and others 
1985). Nutrient retention in an individual stand is more dependent 
on high values of leaf area than on other factors such as biomass 
accumulation (Gary and Troendle 1982, Knight and others 1985). 
As succession advances, leaf area reaches a maximum, after 
which accumulation of additional organic matter has little effect 
on the quantity of water available to plants or to nutrient outflow 
(Knight and others 1985). 

Growth of lodgepole pine, understory production, and pine 
reproduction are not correlated with snowpack depth or water 
content; but the understory shifts from graminoid dominance to 
forb dominance as snow depth increases (Harper and others 
1980). 

High precipitation zone, but most of water leaves the soil 
surface soon after it appears in liquid form. Our dryer lodgepole 
pine sites have the soil surface dry year-round, even when 
covered with snow. 


Revegetation 
Revegetation will be slow and difficult, due to poorly fertile 


gravelly soils, cold sites, and short growing seasons (Cole 1982). 


Recreation Management 
Sites are moderately stable and suitable for dispersed 


camping, but rarely preferred because of lack of water and 
conspicuous gravel on surface. Moderately suitable for developed 
recreation, on sites where the slope angle is shallow. Scenic value 
is moderate, stands are pretty monotonous (Steele and others 
1983). 
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Distinguishing Features. Lodgepole pine, buffaloberry, 
Inceptisols. 

Distribution. Subalpine Westerly slopes in the Gunnison 
Basin. This type has been described from northwestern Wyoming 
on the western slopes of the Rocky Mountains through Colorado 
and eastern Utah. 


Variations. 











(n=3) (n=4) 
Tree Cover 42 - 58.4 - 68% 77 - 83.1 - 86% 
POTR5 
Shrub Cover 14 - 33.4 - 52% 15 - 68.5 - 111% 
Gram. Cover 1-44-7% 0 - 23.5 - 94% 
Forb Cover 0-21-4% 0 - 32.5 - 65% 
Rock Cover 1- 10.7 - 14% 0- 41-11% 
Bare Soil Cover 1-1.9-2% 0-0.3-1% 
Total Live Cover 78- 96.7 - 119% 
No. Species 10-17-26 7-12-17 





Plant Associations. © Pinus contorta/Shepherdia canadensis 
Steele 1979-1983 (as c.t.), Hoffman 1980 (as c.t.), Hess 1981, 
Volland 1985 (as c.t.). 

Soils: Phase © Sampled as Cryumbrepts (one tentative 
Cryoboralf), either Loamy-Skeletal or Sandy-Skeletal, very well- 
drained to excessively well-drained. Phase © Sampled as 
Cryochrepts, Loamy-Skeletal to Coarse-Loamy, very well- 
drained. Phase @ Sampled as Cryumbrepts and Cryochrepts, 


Phase 1. Typical Phase 2. JUCO6- VAMYO Phase 3. VACE 


(n=2) Comments 
81-82.9-84.4% Sparse, esp. in Phase 1; 14-27 mtall, PICO (with 
in Phases 1 & 2) 

53 - 53.7 - 54% 0.7-1.2 m tall, SHCA, ARUV, JUCO, VACCI 
0-3.3-7% Usually sparse 
3- 4.7 -6% Random spp., GF layer 0.2-0.3 m 

14- 16.9 - 20% More rock cover in Phase 3 
0- 0.0 - 0% 


156 - 207.6 - 261% 141- 144.4 - 148% 





Phase 2. 
Phase 1. Typical IUCOB-VAMYO Phase 3. VACE 
Vegetation Typical, common juniper, dwarf bilberry 
kinnikinnick Rocky Min. 
whortleberry 
Soils Cryumbrepts, VW -| Cryochrepts, VW -| Cryumbrepts & 
XW - XW VW - XW Cryochrepts, All 
Landform | Westerly, 9280 - Northerly & SouthlEterly, 
9880 ft Westerly, 9350 - 10100 ft 
10520 ft 
Geology 
Water 
Climate | Deep Rainshadow | Deep to Moderate Outside 
Rainshadow Rainshadow 











Vegetation: Diversity moderate to high, TLC/S is 4.2-18.8. 









Low in Phase 1 


8-9-10 Small in Phases 2 & 3 





Sandy-Skeletal, but only moderately drained. These nine samples 
were mapped as Cryoboralfs, Cryoborolls, Cryochrepts, and 
Cryumbrepts. Portions of soil map units mapped in the Basin 
include: 
Phase 1. Typical Phase 2. VAMYO __ Phase 3. VACE 
42-520-71cm  81- 122.0- 175cm 45 cm 
3-5.7-9cm 3- 24.0- 65cm 6cm 
63 - 71.7-79 52 - 65.3 - 79 28 - 33.4 - 38 


Total Depth 


Mollic Depth 
Permeability 
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Landforms and Geology. Gentle to moderately steep, exposed 
middle to upper slopes, Westerly in Phase ©, Northerly and 
Northwesterly in Phase @, Southwesterly in Phase ®. 









Phase 1. Typical Phase 2. JUCO6- VAMYO Phase 3. VACE 
Elevation 9280- 9545-9880 ft 9350-10128-10520ft 10100 ft 
Aspect 229 - 257 - 272° (r=0.94) 19 - 265 - 273° (r=0.57) 199° 
Slope 8 - 22.7 - 36% 5 - 30.3 - 49% 21 - 23% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 









Climate. In deep rainshadow to outside rainshadow. 


Community Types 
Seral| #S | Tree Shrub | Gram. | Tree Prod, | Total Prod | Shrub Forage Comments 


Status Cover Cover | Cover | ft/ac/yr | (non-Tree), Prod., | Production, 


Community Type lb/ac/yr lb/ac/yr | Ib/ac/yr 


A. Lodgepole pine- | LS- 65-90% | 15-120% | 1-80% | 365-866 (650-800) | (550-750)} (0-50) |NoPOTRS 
buffaloberry PNC (300-950) 

B. Lodgepole pine- |LM-LS} 3 | 4090% | 15-75% | 0-85% | (900-1200) 818 771 12 

asper-buffaloberry (750-900) | (650-850) (0-50) 


Succession. Wildlife Management. Obstruction is 7-53.3-74%, averaging 
Related Types. Douglas fir/buffaloberry on warmer sites at | moderately high. 
lower elevations. Habitat 
Adjacent Types. Species Component Season Preferenc Typical Use Intensity 
Resource Values. Mule Deer HCov, Rest Sum Mod Mod-MH 
Resource Value C.t.A C.tB Elk = HCov, Rest Sum Low Low-VeryLow 
Potential Cattle Forage Production 0 0 
Grazing Suitability ns ns 
Timber Suitability 3 4 
Potential Timber Production 0-1 2 
Developed Recreation 3-4 2 
Dispersed Recreation 3-4 3-4 
1-2 
3-4 

















Scenic 2-3 

Road & Trail Stability - 2 (slope) 
Construction Suitability 3 1 

Deer & Elk Hiding Cover 2-3 4-5 

Deer & Elk Forage & Browse 1-2 1-2 

Watershed Protection 2 

Soil Stability 3 - 

Risk of Soil Loss - Natural 1 

Risk of Soil Loss - Management 2 

Risk of Permanent Depletion - Range ns 

2 

2 

2 


aS 
ww 
> 


Risk of Permanent Depletion - Wildlife 
Risk of Permanent Depletion - Timber 
Resource Cost of Management 
Cost of Rehabilitation 3 








ryYNNMZoONM: Dw 


> 
[oe] 
> 


210 


6. Lodgepole Pine Series 


Ecological Type FD8.1 Phase 1 Phase 2 Phase 3 CTA CT.B Whole ET 
Cvr___Cnst Cvr___Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst 
TREES 
PICO Pinus contorta 56.1 100 62.1 100 82.9 100 76.5 100 41.2 100 64.7 100 lodgepole pine 
POTRS Populus tremuloides ZN 33 21.0. 50 1.0 100 0.3. 33 30.2 100 Os somatsls) quaking aspen 
SHRUBS 
ARUV Arctostaphylos uva-ursi 11.7 100 03° 25 - 0 29 33 6.2 67 40 44 bearberry 
JUCO6 Juniperus communis 6.3 100 8.3 100 3.7 100 81 100 3.7 100 6.6 100 common juniper 
LIBO3 Linnaea borealis -- 0 0:7 25 -- 0 OS aa? -- 0 Ort) American twinflower 
MARE11 = Mahonia repens 0.9 100 05 50 - 0 01 50 14 67 05 56 Oregon-grape 
PAMY Paxistima myrsinites -- 0 46 50 - 0 2.9 SR 04 33 2.0 22 mountain-lover 
PUTR2 Purshia tridentata eh) Ais -- 0 -- 0 0:05. 7 eth aks) OB meece antelope bitterbrush 
ROWO Rosa woodsii 05 67 ie 7653 -- 0 delwaao0 0:3...67 08 56 Woods rose 
SHCA Shepherdia canadensis 12.3 100 16.5 100 23.0 100 23.0 100 3.7 100 16.6 100 russet butfaloberry 
VACE Vaccinium cespitosum -- 0 -- 0 17.6 100 5,9:49°38 -- 0 3:9. 22 dwarf bilberry 
VAMYO Vaccinium myrtillus ssp. oreophilum -- 0 36.1 100 9.2 100 10:3 amon ro eT f 16ils 0% Rocky Mountain whortleberry 
GRAMINOIDS 
BRCA10 _— Bromopsis canadensis -- 0 i3iee25 -- 0 -- 0 iee 33 06 11 fringed brome 
CAGE2 Carex geyeri 0 367 22.0 25 She Kee (3 aeeoU 29.8 67 10.8 56 elk sedge 
CARO5 Carex rossii eon -- 0 -- 0 0.6233 - 0 04 22 Ross sedge 
ELTR7 Elymus trachycalus -- 0 0:3 zo -- 0 -- 0 04 33 Ons 11 slender wheatgrass 
KOMA Koeleria macrantha iPilpowels} -- 0 -- 0 -- 0 Vali. 33 04 11 prairie junegrass 
ORPU4 Oryzopsis pungens AZo -- 0 - 0 OG a7 -- 0 04 11 shorthor ricegrass 
FORBS 
ANPA Anemone parviflora 04 33 -- 0 -- 0 02 ly, -- 0 Oslinmnit arctic anemone 
ARNIC Amica -- 0 -- 0 3.0 100 10 ess -- 0 07 22 amica 
ARLA8 Amica latifolia -- 0 yeh 25) -- 0 0 Sis abe A. broadleaf amica 
ASAL7 Astragalus alpinus -- 0 OSeenco -- 0 -- 0 04 33 OT ahi alpine milkvetch 
ERSP4 Erigeron speciosus -- 0 0.4 25 - 0 0.25517 - 0 Gi2= 1 Oregon fleabane 
FRVI Fragaria virginiana 0.2 67 08 25 1.3 100 05° 50 sh Ys Oar 56 Virginia strawberry 
LUAR3 Lupinus argenteus -- 0 Qe 73 -- 0 -- 0 97 33 yeh ah silvery lupine 
ORPA3 Oreochrysum parryi -- 0 6.0 50 -- 0 - 0 8.0 67 POY Pe: Parry goldenweed 
ORSE Orthilia secunda -- 0 ioe The - 0 0.2 9a33 2.0533 Cimos one-sided wintergreen 
PYROA3 __— Pyrola rotundifolia ssp. asarifolia -- 0 TON 25 -- 0 -- 0 Isehe se) 04 11 swamp wintergreen 
SOSP Solidago spathulata 1.1 100 -- 0 -- 0 0:3 ees 057733 0433 dune goldenrod 
THFE Thalictrum fendleri -- 0 1-620 - 0 - 0 Pl ibs Week| Oya Fendler meadow-rue 
THMO6 Thermopsis montana -- 0 6:39:25 -- 0 -- 0 Sate ds 7 Yee ai golden banner 
VIAM Vicia americana - 0 (hey 7243) -- 0 -- 0 Olas Oza American vetch 
GROUND COVER 
BARESO bare soil 19 100 Dheshone, ods) -- 0 067533 11) ea 07 44 bare soil 
LITTER litter and duff 85.6 100 94.8 100 83.0 100 89.4 100 88.6 100 89.1 100 duff litter 
ROCK cover grav+cob+ston -- 0 OS 25 - 0 -- 0 0.3)0533 One lt grav+cob+ston cover 
SMGRAV — small gravel < 1 cm ech eS) Ouln25 -- 0 U3 os - 0 Oeys 2 small gravel 
.LGGRAV large gravel 1-10 cm Ones 1 Ol ae) -- 0 OF on - 0 Ooi od large gravel 
GRAV gravel 0.2-10.cm 67-33 -- 0 -- 0 -- 0 B38 Pad ES well 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 26h 67 sh 72s) 1.8 100 ei Tee Zicwenos 13s Be cobble 
STONES — stone > 25cm 0.0; 33 EP es) 15.1 100 (aie nvm Ye - 0 42 44 stone 
.LIVEPL live plant bases 18 o 0 oF 08 50 0.0 50 09 67 jer 1o3 iidlleeetays live plant bases 
.BRY mosses + lichens on soil 14 33 1.0m 25 -- 0 -- 0 7M NY Usemece on soil mosses + lichens 
.MOSSON moss on soil A133 Sele C4 8.6 100 ie (i -- 0 3.8 44 on soil moss 
LICHEN lichen on soil 14 67 08 25 43 100 27 ~=—«2B3 - 0 18 56 on soil lichen 
.DEERPE droppings deer 04 33 03 25 OS ao0 0333 04 33 O:SIS3 deer droppings 
ELKPEL — droppings elk Oe 33 Uy -- 0 -- 0 08 67 0:3, 822 elk droppings 
.wooD wood > 1 in diam. LS) oes) - 0 - 0 -- 0 AS i) Snes > 1in diam. wood 
W00D13 ~—s wood 1-3 in diam. 04 67 2 eo Ah) 08 83 2.533 Wey ye 1-3 in diam. wood 
.WO0D37_~—s wood 3-7 in diam. 14 67 2.1 (50 22 50 A) GY/ We SRS) 19 56 3-7 in diam. wood 
\WOOD71 ~—- wood 7-10 in diam. 0:2) 33 Usmc 45 50 iG) a3 04 33 WAY 88) 7-10 in diam. wood 
.WOOD10 ~=wood > 10indiam. -- 0 03 25 -- 0 -- 0 04 33 Oni att > 10 in diam. Wood 





Variations. 
Vegetation: Diversity moderate to high, TLC/S is 4.3-12.4. 


Distinguishing Features. Lodgepole pine, silvertop sedge, 
moderately drained soils, glacial hills. 

Distribution. Subalpine glacial hills in the Gunnison Basin, 
apparently only known from here. 











Min-Avg-Max (n=3) Statistic Comments 








Tree Cover 22 - 65.2 - 91% sd = 37.6% Low for a forest; 25-27 m tall, PICO 
Shrub Cover 0-0.7-2% sd = 1.2% 0.2-0.5 m tall, sparse to very sparse 
Gram. Cover 5 - 38.2 - 73% sd = 34.2% CAFO3, PONE2, etc. 

Forb Cover 0 - 8.5 - 26% sd = 14.8% Sparse to none; GF layer 0.3-0.6 m tall 
Rock Cover 0-0.7-2% sd = 1.2% 

Bare Soil Cover 0-11.7- 35% sd = 20.2% 

Total Live Cover 89 - 113.2 - 128% sd = 22.9% Low for a forest 

No. Species 7-16-29 s= 11.4 
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Plant Associations. © Pinus contorta/Carex foenea, 
described as new here. 

Soils: Sampled as Cryumbrepts, poorly drained, apparently, 
based on one reliable soil pit. This pit had quite a bit of clay at 
depth, that is alluvial, so the soils cannot be Alfisols. This is not 
a common type in the Gunnison Basin or elsewhere. 











Min-Avg-Max Statistic 
Total Depth 71 - 106.3 - 124 cm sd = 30.6 cm 
Mollic Depth 2-6.3-15cm sd =7.5cm 
Permeability 15- 16 


Landforms and Geology. Gentle to moderate slopes of 
glacial-till hills, a variety of aspects. 
Min-Avg-Max 





Elevation ~ 9930 - 10197 - 10730 ft 
51 - 58 - 225° 
16 - 20.9 - 29% 
Formation Residual to Colluvial, from a wide variety of other Climate. Usually outside rainshadow. 


sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 


" Community Types 








Tree Prod., Forage 
Cover | Cover fP/ac/yr Production, 
Ib/ac/yr 
A. Lodgepole pine- 1404-3234 | (300-700) | (200-600) | (0-250) |NoPOTRS; the stand wit 
(Englemann spruce-) (1200-3500) PIEN is perhaps a 
silv eriop sedge diferent type 
Succession. Wildlife Management. Obstruction not measured, probably 
Related Types. Not related to any type I know. moderate to moderately high. 
Adjacent Types. Lodgepole pine/buffaloberry on dryer, Habitat 
sunnier slopes. Short willow (planeleaf, Wolf) riparian in | S2ecies Component Season Preference ‘Typical Use Intensity 
bottoms. Big sagebrush/Idaho fescue on gravelly open flats. Mulg Deer 210 oy Res ago ep Lex 
Resource Values. Elk HCov, Rest Sum Low Low-VeryLow 


Resource Value Gisk 








Potential Cattle Forage Production 0 
Grazing Suitability ns 
Timber Suitability 4-5 
Potential Timber Production 4-5 
Developed Recreation 2 
Dispersed Recreation 2-3 
Scenic 1-2 
Road & Trail Stability 2-3 
Construction Suitability 1-2 
Deer & Elk Hiding Cover 3 
Deer & Elk Forage & Browse 0-1 
Watershed Protection 2 
Soil Stability 3 
Risk of Soil Loss - Natural 3 
Risk of Soil Loss - Management 3-4 
Risk of Permanent Depletion - Range ns 
Risk of Permanent Depletion - Wildlife 1 
Risk of Permanent Depletion - Timber 3 
Resource Cost of Management 2-3 
Cost of Rehabilitation 3-4 
Ecological Type FD8.2 CT.A Whole ET 
Cyr Cnst Cyr Cnst 
TREES 
PIEN Picea engelmannii 13 100 eye = 7K) Engelmann spruce 
PICO Pinus contorta 63.8 100 63.8 100 lodgepole pine 
SHRUBS 
VACE Vaccinium cespitosum 0.7 33 07 33 dwart bilberry 
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Ecological Type FD8.2 CT.A Whole ET 
Cvr Cnst Cvr Cnst 

GRAMINOIDS 
AGSC5 Agrostis scabra 07 33 0.7 33 rough bentgrass 
CABR11 Carex brevipes 07 33 07 33 sedge 
CAFO3 Carex foenea 3i2ae 100 31.2 100 silvertop sedge 
FEBRC Festuca brachyphylla ssp. coloradensis 0.7 33 0.7 33 alpine fescue 
KOMA Koeleria macrantha 0.7 33 07 33 prairie junegrass 
PONE2 Poa nervosa 1.3 33 1.3 33 Wheeler bluegrass 
POPR Poa pratensis 27 33 27 33 Kentucky bluegrass 
TRSP2 Trisetum spicatum 0.3 67 0.3 67 spike trisetum 

FORBS 
ACLA5 Achillea lanulosa 2.0 33 2.0 33 westem yarrow 
ANRO2 Antennaria rosea 0.2 33 0.2 33 rose pussytoes 
BORE6 Boechera retrofracta 0.3 33 0.3 33 false-arabis 
CA0C4 Castilleja occidentalis 0.7 33 07 33 paintbrush 
ERSI3 Erigeron simplex 0.3 33 0.3 33 one-stemmed fleabane 
FRVI Fragaria virginiana 07 100 0.7 100 Virginia strawberry 
GADR3 Gastrolychnis drummondii 0.2 33 0.2 33 alpine campion 
GEAC2 Gentianella acuta 0.3 33 03 33 little gentian 
NOMO2 Noccaea montana 0.7 33 0.7 33 candytuft 
PNCA Pneumonanthe calycosa 0.2 33 0.2 33 explorer's gentian 
PUPAS Pulsatilla patens 0.3 33 03 33 American pasque flower 
SosP Solidago spathulata 0.7 33 07 33 dune goldenrod 
STUM Stellaria umbellata 0.2 33 0.2 33 umbellate starwort 
VAED Valeriana edulis 13 33 Vz) 33 edible valerian 
VIAD Viola adunca 03 33 0.3 33 hook violet 

GROUND COVER 
.BARESO bare soil 11.7 33 11.7 33 bare soil 
LITTER litter and duff 85.3 100 85.3 100 duff litter 
ROCK cover grav+cob+ston 0.7 33 0.7 33 grav+cob+ston cover 
.LIVEPL live plant bases Be 67 23 67 live plant bases 
.BRY mosses + lichens on soil 27 33 27 33 on soil mosses + lichens 
.MOSSON moss on soil 0.4 67 0.4 67 on soil moss 
.DEERPE droppings deer 0.2 33 0.2 33 deer droppings 
.WO0D13 wood 1-3 in diam. ie 67 nee 67 1-3 in diam. wood 
.W00D37 wood 3-7 in diam. 0.5 67 0.5 67 3-7 in diam. wood 
.WOOD71 wood 7-10 in diam. 0.2 33 0.2 33 7-10 in diam. Wood 


6. Lodgepole Pine Series 





Variations. 
Vegetation: Diversity moderate to high, TLC/S is 11.3-17.1. 


Distinguishing Features. Lodgepole pine with aspen, Rocky 
Mountain whortleberry, very well-drained soils. 

Distribution. Subalpine, dry, cold, Northeasterly slopes in the 
Gunnison Basin. This type has also been described from northern 


Colorado. 
















Min-Avg-Max (n=3) Statistic | Comments 


Tree Cover 85 - 99.0 - 107% sd = 11.5% 15-24 m tall, PICO & POTRS 


Shrub Cover 42 - 51.5 - 66% sd = 12.7% Asparse layer 0.5-0.7 m: JUCO6,SYRO; another lower layer 
0.2-0.3 m: VAMYO, PAMY, MARE11 

Gram. Cover 0 - 26.9 - 42% sd = 23.4% CAGE2, BRCA1O, etc. 

Forb Cover 1-19.7 - 30% sd = 15.8% Sparse, EREX4 present; GF layer 0.2-0.7 m tall 

Rock Cover 0-1.6-3% sd = 1.6% 

Bare Soil Cover 0-0.7-2% sd = 1.2% 

Total Live Cover 153 - 197.1 - 223% sd = 38.1% 


No. Species 9-15-19 sd = 5.3 





Plant Associations. © Pinus contorta/Vaccinium myrtillus 
ssp. oreophilum Johnston 1987, based on description in Moir 


Landforms and Geology. Gentle to moderate, partially 
exposed upper slopes, Northeasterly. 





1969. 


Soils: Sampled as Typic Cryoboralfs, almost always Loamy- 
Skeletal, very well-drained. These three samples were mapped as 


Min-Avg-Max 
10240 - 10487 - 10620 ft 
14 - 37 - 63° 


Elevation 


Aspect 
Slope 11 - 26.6 - 40% 


Statistic 
sd = 214 tt 
r=0.94 
sd = 14.6% 





Cryoborolls or Cryoboralfs, Loamy-Skeletal, Mixed. Portions of 
soil map units mapped in the Basin include: 
Min-Avg-Max 
43 - 131.0- 275cm 
0-5.0-10cm 
43-51.5-57 


Formation Residual, usually from sources producing very well- 
drained soils such as gravelly granites or sandy tuffs. Low 
potential for mass movement. 





Statistic 
sd = 125.7 cm 
sd = 5.0cm 
sd = 7.4 


Total Depth 


Mollic Depth 
Permeability 
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Climate. Usually in moderate rainshadow or outside 
‘rainshadow. Cold, very dry, moderately exposed to sun, slightly 
exposed to wind. 





Community Types 
Tree Prod, | Total Prod. | Shrub Prod., 


flaclyr (non- Tree), 


Ib/ac/yr 
453.4 (200-300) 
(300-800) 





















Forage 
Production, 


Ib/ac/yr 





TreeProd. for PICO 
only, POTRS 
sometimes absent 











i 














Succession. Resource Values. 

Related Types. Lodgepole pine/grouse whortleberry on Sw Resource Value, -tarevaee Ctl 
colder, gentler slopes at higher elevations with much gravel Potential Cattle Forage Production 0 
cover. Spruce-fir/Rocky Mtn. Whortleberry at higher elevations ral ara ate 
on gentler slopes and more productive soils. Potential Timber Production 1-2 

Adjacent Types. Developed Recreation 1-2 

Wildlife Management. Obstruction 28-44.6-60%, moderate to Dispersed Recreation 2-3 
moderately high. Scenic 1-2 

pen Road & Trail Stability 3-4 
Species Component {Season Preference Typical Use Intensity Construction Suitability 2-3 
Tae Deer & Elk Hiding Cover 3-4 
Mule Deer HCov, Rest Sum Low Low- Very Low Deer & Elk Forage & Browse 0-4 
Elk HCov, Rest Sum Low Low-VeryLow Watershed Protection D) 
Soil Stability 4 
Risk of Soil Loss - Natural 1 
Risk of Soil Loss - Management 2 
Risk of Permanent Depletion - Range ns 
Risk of Permanent Depletion - Timber 3-4 
Resource Cost of Management 3-4 
Cost of Rehabilitation 4-5 
Ecological Type FD8.3 CTA Whole ET 
Cvr Cnst Cvr Cnst 
TREES 
PICO Pinus contorta 68.4 100 68.4 100 lodgepole pine 
POTRS Populus tremuloides 29.0 67 29.0 67 quaking aspen 
SHRUBS 
JUCO6 Juniperus communis 8.2 100 82 100 common juniper 
MARE11 Mahonia repens 17° ~=100 1:7 100 Oregon-grape 
PAMY Paxistima myrsinites 5.3 67 5.3 67 mountain-lover 
ROWO Rosa woodsii 3.9 100 3:97 100 Woods rose 
SYRO Symphoricarpos rotundifolius 0.1 33 0.1 33 mountain snowberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 33.9 100 33.9 100 Rocky Mountain whortleberry 
GRAMINOIDS 
BRCA10 Bromopsis canadensis 3.0 67 3.0 67 fringed brome 
CARU Calamagrostis rubescens 1.8 33 1.8 33 pinegrass 
CAGE2 Carex geyeri 22.0 67 22.0 67 elk sedge 
FORBS 
ACLA5 Achillea lanulosa 0.2 33 0.2 33 westem yarrow 
ARCO9 Amica cordifolia 83 100 83 100 heartleaf amica 
ASTER Aster 14 33 14 i aster 
EREX4 Erigeron eximius 42 33 42 33 forest fleabane 
ERSP4 Erigeron speciosus 0.5 33 0.5 33 Oregon fleabane 
FRVI Fragania virginiana 19 33 1.9 33 Virginia strawberry 
LALE2 Lathyrus leucanthus 0.2 33 0.2 33 aspen peavine 
LUAR3 Lupinus argenteus 25 67 is) 67 silvery lupine 
PEPR7 Pedicularis procera 0.5 33 0.5 33 Gray's lousewort 
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Ecological Type FD8.3 CT.A Whole ET 
Cvr Cnst Cvr Cnst 

GROUND COVER 
.BARESO bare soil 0.7 33 0.7 33 bare soil 
LITTER litter and duff 96.5 100 96.5 100 duff litter 
.SMGRAV small gravel < 1 cm 0.4 33 0.4 33 small gravel 
.LGGRAV large gravel 1-10 cm 0.7 33 0.7 33 large gravel 
STONES stone > 25cm 0.5 33 0.5 33 stone 
-LIVEPL live plant bases 1.2 67 1.2 67 live plant bases 
.MOSSON moss on soil 14 67 14 67 on soil moss 
.LICHEN lichen on soil 0.2 33 0.2 33 on soil lichen 
.w00D13 wood 1-3 in diam. 35 100 a LOU 1-3 in diam. wood 
.W00D37 wood 3-7 in diam. 18 100 18 100 3-7 in diam. wood 
.WO0D10 wood > 10 in diam. 05 33 0.5 33 > 10 in diam. Wood 





Distinguishing Features. Lodgepole pine-whortleberry 
“monoculture,” well-drained soils. 

Distribution. High-Subalpine upper slopes, somewhat 
exposed, in the Gunnison Basin. This type has been described 
throughout the Rocky Mountains western Montana, through 
northwestern Wyoming , through out the mountains of northern 
Colorado and northern Utah. 

Vegetation: Diversity low, TLC/S is 5.7. 
Comments 





Tree Cover 
Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


Plant Associations. © Pinus contorta/Vaccinium scoparium 
Wirsing 1975, Hoffman 1976, Pfister 1977, Henderson 1977, 
Steele 1981-1983. 

Soils: The one sample made of this type, rare in the Gunnison 
Basin, was incomplete as to soils. It was classified as a 
Cryorthent, but it could have been a Cryochrept or Cryoboralf. 


Mostly as gravel 


Hess and Wasser (1981) sampled Cryochrepts and Cryoboralfs in 
their PICO/CAGE2, a related type. 
Landforms and Geology. Gentle to moderately steep, exposed 


Value Comments 


Elevation 10660 ft 

Aspect West 

Slope 9% 
Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 








Community Types 








Succession. 

Variations. 

Related Types. Lodgepole pine/Rocky Mtn. whortleberry on 
slightly warmer, steeper slopes at lower elevations with less 
. gravel cover. Spruce-fir/Rocky Mtn. Whortleberry at higher 
elevations on gentler slopes and more productive soils. 

Adjacent Types. 

Wildlife Management. Obstruction not measured, probably 
low. 


Habit at 
Species Component Season Preference Typical Use Intensity 
Elk HCov, Rest Sum Low Low-VeryLow 


Resource Values. 











Resource Value C.t. A 
Potential Cattle Forage Production 0 
Grazing Suitability ns 
Timber Suitability 2-3 
Potential Timber Production 2-3 
Developed Recreation 3-4 
Dispersed Recreation 4-5 
Scenic 1 
Road & Trail Stability 3-4 
Construction Suitability 2-3 
Deer & Elk Hiding Cover 1-2 
Deer & Elk Forage & Browse 0-1 
Watershed Protection 2 
Soil Stability 4 
Risk of Soil Loss - Natural 1 
Risk of Soil Loss - Management 1 
Risk of Permanent Depletion - Range ns 
Risk of Permanent Depletion - Timber 2 
Resource Cost of Management 2 
Cost of Rehabilitation Ls 
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Ecological Type FD8.2 Whole ET 
Cvr__Cnst 
TREES 
PIEN Picea engelmannii 5.0 100 Engelmann spruce 
PICO Pinus contorta 50.0 100 lodgepole pine 
SHRUBS 
JUCO6 Juniperus communis 3.0 100 common juniper 
VASC Vaccinium scopanum 18.0 100 broom huckleberry 
GRAMINOIDS 
CABR11 Carex brevipes 2.0 100 sedge 
POPR Poa pratensis 2.0 100 Kentucky bluegrass 
FORBS 
AMLA6 Amerosedum lanceolatum 1.0 100 yellow stonecrop 
ANSE4 Androsace septentrionalis 0.2 100 northem rock-jasmine 
ANRO2 Antennaria rosea 1.0 100 rose pussytoes 
DEINS Descurainia incaca 0:2 ee 00 Richardson tansy mustard 
ERFE3 Eremogone fendleri 10100 desert sandwort 
ERUMA3 Eriogonum umbellatum var. aureum 0.2 100 sulfur buckwheat 
NOMO02 Noccaea montana 0.2 100 candytuft 
PANE7 Packera neomexicana 1.0 100 New Mexico groundsel 
SOMU Solidago multiradiata 1.0 100 mountain goldenrod 
GROUND COVER 
.BARESO bare soil 20.0 100 bare soil 
LITTER litter and duff 25.0 100 duff litter 
ROCK cover grav+cob+ston 55.0 100 grav+cob+ston cover 
.BRY mosses + lichens on soil 20.0 100 on soil mosses + lichens 
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7. Subalpine Fir-Douglas-Fir Series 


General Description 
Abies bifolia-Pseudotsuga menziesii Series, described new 


here, based on: Abies lasiocarpa Series, Pfister and others “lower 
subalpine habitat types” (1977), Layser and Schubert (1979, in 
part), Steele and others (1981-1983, in part), Hess and Wasser 
(1982), Moir (1983, in part), Mauk and Henderson (1984, in 
part), Alexander (1985, in part), and Fitzhugh and others (1987, 
in part). Also based on the Pseudotsuga menziesii Series, in part, 
of Hess and Wasser (1982). Considered a climatic series by Moir 
(1983). 

In the UGB, this Series forms an interrupted belt at the lowest 
elevations in the subalpine. Because the montane belt, below the 
subalpine, is largely unforested in the UGB, this often 
corresponds to the lower line of continuous tree stands. This 
Series is conspicuously dominated by aspen in many stands of the 
UGB. So a lower tree line formed of a ragged aspen edge is a 
very common sight in the UGB, especially in the high- 
precipitation valleys north of Gunnison. Dense aspen clones are 
often short-lived, and are replaced by conifers within a century 
(Fitzhugh and others 1987), unless fire intervenes to set the 
process back again. 

Precipitation zone: 630-760 mm/yr (25-30 in/yr) (local data) . 

Lodgepole pine is uncommon to missing in many of these 
stands, more common in the stands of the Subalpine Fir- 
Engelmann Spruce Series adjacent and just above these stands. 

Soils in this Series, where aspen is the climax dominant, are 
moister, have a higher pH, and more organic carbon than those in 
conifer stands; air temperatures are generally higher in the aspen 
stands, but subsurface (0-2 in) temperatures are lower (Hoff 
1957). Number of soil invertebrates was generally higher in aspen 
stands, with all groups of macroinvertebrates significantly higher 
in aspen, except beetles (Hoff 1957). No consistent differences 
were found between aspen and conifer stands, in relative 
humidity, air temperature, or light intensity during the growing 
season (Hoff 1957). 


Distribution 
In the UGB, elevations are 9,320-9,770-10,280 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Subalpine fir-Douglas-fir/pachistima 9,320-10,280 FL2.5 
(ABBI2-PSME/PAMY) 
typical phase 9,320- 10,280 —Ph. 1 


phase Rocky Mtn. whortleberry (VAMYO) 9,540- 10,050 —Ph. 2 


Timber Management 

Tree productivity varies from moderate to very high (Pfister 
and others 1977). Aspen is usually the species managed, but 
Douglas-fir can be managed if needed, usually for insect and 
disease control in the UGB. Subalpine fir is rarely managed, since 
standing wood is difficult to manage for wildlife habitat, sawlogs, 
or fuelwood, largely because of the prevalence of root rot in this 
species and the speed of the decomposition process once the tree 
dies. Lodgepole pine is rarely present in amounts large enough to 
manage. 

Logging and/or burning can be used to stimulate browse 
species, where they have been depleted by big game (Steele and 
others 1983). Pocket gopher activity can sometimes limit tree 
reproduction (Mauk and Henderson 1984). 


Timber Management for Aspen 
Aspen dominates stands within this Series, and it is managed 


for the high wildlife value of aspen stands, managed for its 
watershed protection values, and/or managed for its wood-fiber 
values (either sawtimber or fuelwood). Sites are more stable than 
sites in the Aspen Series; if they are being manipulated for 
wildlife, the mixed aspen-conifer stands are often of higher 
wildlife value than the pure aspen stands (Komarkova and others 
1988). 

Aspen usually sprouts vigorously after disturbance 
(Komarkova and others 1988). Clearcutting is the preferred 
method for regenerating an aspen stand. Burning directly after 
clearcutting enhances the production of aspen sprouts that will 
repopulate the new stand (Hoffman and Alexander 1980, Hess 
and Alexander 1986). Clearcutting in small patches or blocks is 
possible, where the clearcut patches can be protected from elk 
and livestock; otherwise clearcut patches should be as large as 
possible to lessen browsing effects (Johnston 1986). 

When the clearcut aspen stand is adjacent to a subalpine 
Thurber fescue grassland, the grassland may expand somewhat at 
the expense of the forest (Hoffman and Alexander 1980, Hess 
and Alexander 1986). 


Vegetation Management Practices 
Logging and/or burning can be used to stimulate browse 
species, where they have been depleted by big game (Steele and 
others 1983). 


Fire Ecology 
Presettlement stand-replacing fire intervals were moderately 


high, on the order of 250-300 yr. “Surface fires probably played 
the major role in creating mosaics of Populus tremuloides [aspen] 
and Pseudotsuga menziesii [Douglas-fir] in this type” 
(Fitzhugh and others 1987). Douglas-fir may be maintained in the 
overstory by periodic ground fires which would selectively 
remove the more susceptible fir saplings and provide a seed bed 
for Douglas-fir (Fitzhugh and others 1987). 

Fire Group 14 — Mesic, low to mid-elevation spruce or 
subalpine fir (corkbark fir) habitat types in southwest Colorado 
(Crane 1982). 

Insects and Diseases 
Livestock Range Management 

Livestock use in these stands is common, since aspen is a 
common subdominant or early-seral dominant. Livestock use 
may be great if aspen is dominant or codominant and the stand is 
adjacent to open rangelands. 

Wildlife Management 

Summer range for elk, deer, and bear; a few lower-elevation 
stands in this Series are in transitional or light-winter ranges for 
those animals. 

Elk and deer browsing can have significant impacts on the 
cover of palatable browse, including serviceberry, chokecherry, 
bitterbrush, and aspen sprouts. Many stands in the UGB have the 
tall to medium shrub layers depleted or missing. Overwintering 
moose have browsed these species as well as subalpine fir 
seedlings in Wyoming and Idaho (Steele and others 1983). 

Pocket gopher activity can sometimes limit tree reproduction 
(Mauk and Henderson 1984). 


Mapping and Map Units 
Sites are usually medium to large and isodiametric. 
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Roads and Trails 

Generally suitable for roads and trails, since sites are stable 
and cutbanks hold well. Suitable for construction at lower slope 
angles and where aspen is not dominant (indicates deeper, 
loamier soils. 

Hydrology 

Sites are cool and generally characterized by high 
precipitation, but water mostly falls as snow, and is in solid form 
much of the year. These sites are usually moist in the summer, 
and the common aspen cover keeps much moisture on the site. 

Great potential for water yield, because the four species that 
commonly are involved (lodgepole pine, aspen, subalpine fir, 

Engelmann spruce) have different transpiration rates (Kaufmann 

1985ab). Small 3- to 5-acre patches or 400-ft wide strip cuts 

result in greater forage and browse production for big game and 
large increases in water production. If larger openings are cut, 
slash should be left on the ground to create surface roughness 
needed to retain snowpack (Hoffman and Alexander 1983, Hess 
and Alexander 1986, Komarkova and others 1988). Thirty years 
after such patch-strip cuts, average peak water equivalent has 
increased 9%, correlated strongly with winter precipitation and 
precipitation during snowmelt. Peak discharges have advanced 

7.5 da and increased 20% (Troendle and King 1985). Return to 

postharvest water flows is very slow (Troendle and King 1985). 

Revegetation 
Due to high soil fertility and moisture availability, 
revegetation has many options (Tiedeman 1978). Plantings 
should be on the contour, and must be protected from herbivores 
both wild and domestic, by fencing or other barriers (Tiedeman 

1978). Steep slopes and depth to bedrock are major limitations to 

use of heavy equipment; the high quality of the surface soil is a 

valuable resource that should be stockpiled before major 

excavation (Tiedeman 1978). The soils have low strength and 
thus are subject to sliding under heavy equipment; mulching is 

required on slopes steeper than 15%. 

Recreation Management 

Generally suitable for developed or dispersed recreation. Sites 
are relatively stable for developments that disturb the soil. Sites 
where aspen is a conspicuous component of the overstory are not 
suitable for campgrounds. Consequent damage to the aspen trees 
often leads to increased disease and death of the aspen 
component. 
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7. Subalpine Fir-Douglas-Fir Series 





Distinguishing Features. Subalpine fir with Douglas-fir, 
pachistima, well-drained soils with a notable dark layer (shallow- 
Mollic). 

Distribution. Lower Subalpine Northerly slopes in the 
Gunnison Basin. This type has also been described from northern 


Utah. 
Variations. 





Phase 1. Typical 
n=4 













(n=3) 
Tree Cover 


Total Live Cover 


No. Species 16-19-21 12-17-26 





Plant Associations. © Abies bifolia-Pseudotsuga menziesii/ 
Paxistima myrsinites described as new here, based on Abies 
lasiocarpa-Picea engelmannii/Paxistima _myrsinites phase 
Pseudotsuga menziesii Johnston 1987, in turn based on 
Pseudotsuga menziesii-Abies lasiocarpa-Picea engelmannii/ 
Paxistima myrsinites-Carex geyeri Boyce 1977, Mauk 1984, 
Youngblood 1985. This is considered to be a different plant 
association from Picea engelmannii-Abies spp./Paxistima 
myrsinites Daubenmire 1952 and Abies lasiocarpa/Paxistima 
myrsinites Daubenmire 1968, Cooper 1975 (but see ET FL2.6, 
following). @ Abies bifolia-Pseudotsuga menziesii/Paxistima 
myrsinites phase Vaccinium myrtillus ssp. oreophilum, described 
as new here. 

Soils: Phase © Typical was Sampled as Mollic Cryoboralfs, 
Loamy-Skeletal, the dark upper (Mollic) layers averaging 18 cm 
thick, well-drained to very well-drained. Phase @ VAMYO 
Sampled as Typic Cryoboralfs, Fine-Loamy or Clayey-Skeletal, 
dark layer averaging 6.3 cm thick, only well-drained. These 
seven samples were mostly mapped as Cryoboralfs of various 
kinds. 




















Phase 2. VAMYO 
31 - 63.7 - 101. cm 
3-6.3-12cm 
30 - 41.0 - 49 


Phase 1. Typical 
71-77.7-89cm 
8 - 18.0- 33cm 
30 - 48.0 - 69 





Total Depth 
Mollic Depth 
Permeability 










Community Type 


A. Subalpine fir- 
Douglas-fir- 
aspen-pachistima 
B. Aspen- 
pachistima- 
elderber 





LM- PNC 105-135% 5-45% we 
OE SES | 
Succession. Community Type B is a permanent disclimax 
where persistent and/or sever fires have removed the seed source 








Phase 2. VAMYO 
(n=4) 
108 - 124.2-158% 82-101.3- 134% 


Shrub Cover 4-14.7 - 37% 18 -37.1-51% Sparse layer 0.5-1.5 m: SASC-SYRO-DIIN5: 
lower layer 0.2-0.3 m: PAMY-VAMYO 

Gram. Cover 0 - 30.4 - 84% 7 - 23.9 -45% CAGE2 dominant 

Forb Cover 7 - 15.5 - 30% 0 - 38.6 - 114% Various spp., GF layer 0.3-1.0 m tall 

Rock Cover 0-1.4-3% 0-2.4-7% Somewhat more in Phase 2 

Bare Soil Cover 0-2.8-6% 0-0.0-0% 


136 - 184.8- 241% 108 - 200.9 - 297% 





Seral #S Shrub | Tree Prod., Forage Prod., | Comments 
Status Cover ft8/ac/yr lb/ac/yr 
(1-100) PIEN or PICO sometimes present in small quantities; PSME 
sometimes absent 
(150-250) Aspen Clearly seral to conifers 


Phase 1 Phase 2 
Vegetation} Typical, sometimes Thurber} Rocky Mtn. whortlebeny, 
fescue sometimes Scouler willow 
Soils Mollic Cryoboralts, Typic Cryoboralfs, 
Loamy-Skeletal, MD - VW - Fine-Loamy to 
VW Clayey-Skeletal, all MD 
Landform| up to 65% slope, 9320 - up to 26% slope, 9540 - 
10280 ft 10050 ft 
Climate Moderate Rainshadows Outside Rainshadow 








Vegetation: Diversity moderate to high, TLC/S is 6.6-16.4. 


Comments 


Avg. 15-25 m tall, ABBI2-PSME-POTR5, sometimes PIEN also 


Landforms and Geology. Moderate to steep, protected middle 
to lower slopes, a variety of aspects but never Southerly. 
Phase 1. Typical Phase 2. VAMYO 
9320 - 9735 - 10280 ft 9540 - 9810 - 10050 ft 
57 - 342 - 344 (r=0.46) 

16 - 22.3 - 26% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 


90 - 339 - 345° (r=0.42) 
3 - 32.2 - 64% 






of subalpine fir and Douglas-fir, perhaps disease has played a 
part as well. 
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7. Subalpine Fir-Douglas-Fir Series 


Related Types. Subalpine fir-Engelmann spruce/pachistima 


Resource Values. 


on cooler, steeper slopes with thinner Mollic layer. Resource Value CLA CtB 
: Potential Cattle Forage Production 0 1 
Adjacent Types. Grazing Suitabil 
aaa f ¢ 0 g Suitability ns 1 
Wildlife Management. Obstruction is 47-71.3-100%, average Timber Suitability 2 (slope) - 4 3 
very high. Potential Timber Production 
Habitat Developed Recreation 3-4 3 
Species Component Season Preference Typical Use Intensity aa ane ; ; i ; 
Mule Deer HCov, Rest, Early-Sum-Lat Mod Mod-Mod.High Road & Trail Stability D9 3 
Browse, Forage € Construction Suitability 2-3 2. 
Elk HCov, Rest, Same Mod. Mod. - Mod.High Deer & Elk Hiding Cover 5-6 6 
Browse, Forage Deer & Elk Forage & Browse 1-2 3-4 
Watershed Protection 3 
Soil Stability 2-3 2 
Risk of Soil Loss - Natural 3-4 4 
Risk of Soil Loss - Management 3-4 4 
Risk of Permanent Depletion - Range ns 1 
Risk of Permanent Depletion - Timber 3-4 2-3 
Resource Cost of Management 3-4 2-3 
Cost of Rehabilitation 1-2 
Cvr__Cnst___Cvr_Cnst__— Cvr_Cnst__—sCvr_Cnst__—sCwr_CCnst 
TREES 
ABBI2 Abies bifolia 37.1 100 31.7 100 40.6 100 0.0 100 34.8 100 subalpine fir 
PIEN Picea engelmannii Wh lt) 0.0 33 25 50 -- 0 ais Engelmann spruce 
PICO Pinus contorta -- 0 Se a GY, 29 17 0.0 100 24 29 lodgepole pine 
POTRS Populus tremuloides 40.5 100 39.2 100 32.0 100 87.7 100 39.9 100 quaking aspen 
PSME Pseudotsuga menziesii 42.8 100 24.8 33 41.0 83 - 0 Se 7Al Douglas-fir 
SHRUBS 
DIINS Distegia involucrata 04 50 -- 0 OS meee -- 0 02 29 bush honeysuckle 
JUCO6 Juniperus communis O18 75 O:) 967, 06 67 0.0 100 05 71 common juniper 
MARE11  =Mahonia repens 14 50 -- 0 09 33 -- 0 0.8 29 Oregon-grape 
PAMY Paxistima myrsinites 2.4 100 11.9 100 3.4 100 24.4 100 6.4 100 mountain-lover 
RIWO Ribes wolfii 09 25 -- 0 06 17 -- 0 05 14 Rothrock currant 
ROWO Rosa woodsii 40 75 0.7 100 Zia 83 2.0 100 26 86 Woods rose 
SASC Salix scouleriana -- 0 Gi2mcs -- 0 24.7 100 Sipe VE! Scouler willow 
SHCA Shepherdia canadensis 07 2 -- 0 04 17 -- 0 04 14 russet buffaloberry 
SYRO Symphoricarpos rotundifolius 43 25 -- 0 29) elie -- 0 25 14 mountain snowberry 
VAMYO Vaccinium myrtillus ssp. oreophilum -- 0 16.1 100 Sleds 0.0 100 69 43 Rocky Mountain whortleberry 
GRAMINOIDS 
BROMO Bromopsis 0520 -- 0 ee AIT -- 0 Os al 4 perennial brome 
BRCA10 _— Bromopsis canadensis OC: ao 21 67 0:20 5.6 100 AOS 7 fringed brome 
CAGE2 Carex geyeri 28.8 75 21.0 100 CRE 88) 36.4 100 25.5 86 elk sedge 
FETH Festuca thurberi 09 50 -- 0 0.6 33 -- 0 05 29 Thurber fescue 
STIPA Stipa -- 0 Oi mead -- 0 2.5 100 04 14 needlegrass 
FORBS 
ARCO9 Amica cordifolia Obie 06 67 04 33 15 100 05 43 heartleaf amica 
ASTER Aster OS 2s Oss 04 33 -- 0 04 29 aster 
CHAN9 Chamerion angustifolium 0.4 75 12:83 333 03 50 38.5 100 aif SY fireweed 
CHLOR Chlorocrepis -- 0 ye ES) -- 0 5.0 100 07 14 hawkweed 
FRVI Fragaria virginiana Aeler 100 0.2 aeOr 0.8 100 -- 0 07 86 Virginia strawberry 
FRSP Frasera speciosa 0:6 tec50 -- 0 04 33 -- 0 DE) gh monument plant 
GASE6 Galium septentrionale 0.4 25 0 33 Oats, 0.0 100 0.2 29 northem bedstraw 
GERI Geranium richardsonii O77 25 0.0 33 O57 wiz 0.0 100 04 29 Richardson geranium 
LALE2 Lathyrus leucanthus ATS Lo 142 67 28 67 425 100 ley 7A, aspen peavine 
LUAR3 Lupinus argenteus 09 50 Pb) ek} OC ics 6.0 100 14 43 silvery lupine 
MAAM6 Maianthemum amplexicaule -- 0 Shey Se] -- 0 10.5 100 15 14 feather Solomon-plume 
ORPA3 Oreochrysum parryi ZOU -- 0 edn eS) -- 0 13 29 Parry goldenweed 
PEPA3 Pedicularis panyi -- 0 Uy ck - 0 3.5 100 05 14 Parry lousewort 
PEPR7 Pedicularis procera 0.4 25 -- 0 ee AWA -- 0 02 14 Gray's lousewort 
SOLID Solidago sh 2S - 0 O25 17 -- 0 Onley 14 goldenrod 
THFE Thalictrum fendleri 2.6 100 Ol0Mas3 Teh 0.1 100 1S all Fendler meadow-rue 
VIAM Vicia americana WS) 245) ey ek) hen Ti 5.6 100 11 29 American vetch 
GROUND COVER 
BARESO bare soil ZBeoO 0:0 ass 19 50 -- 0 Bis 243 bare soil 
LITTER litter and dutf 947 100 97.0 100 95.1 100 99.4 100 95.7 100 duff litter 
ROCK cover grav+cob+ston O15 25 -- 0 OS a7 -- 0 0:3 614 grav+cob+ston cover 
.LGGRAV large gravel 1-10 cm if 74s 02 33 Osa -- 0 01 29 large gravel 
COBBLE cobble 10-25 cm -- 0 1-OMss 09 17 -- 0 08 14 cobble 
STONES stone > 25cm 08 50 OS Or (lyf = (yf -- 0 06 57 stone 
.LIVEPL live plant bases 1.1 50 0.6 100 09 67 0.6 100 09 71 live plant bases 
.BRY mosses + lichens on soil Ceo 48 33 ley Sk! -- 0 5.6 29 on soil mosses + lichens 
.MOSSON moss on soil 98 50 OO e33, TAO 2h -- 0 6.0 43 on soil moss 
.DEERPE — droppings deer 0.4 25 2, ek Osiarad -- 0 03 29 deer droppings 
ELKPEL —_ droppings elk hs 245) 22 2h We fi) -- 0 10 43 elk droppings 
WOOD wood > 1 in diam. -- 0 99 33 5 Oat -- 0 43 14 > 1 in diam. wood 
.WO0D13_ ~— wood 1-3 in diam. 2.2 50 ee 15e 50 3.0 100 the Eye 1-3 in diam. wood 
.W00D37_~— wood 3-7 in diam. OFS 06 67 Oi ae33 0.5 100 03 43 3-7 in diam. wood 
.WOOD71_~—- wood 7-10 in diam. -- 0 Zn aN Or, Wat © AW 5.5 100 08 29 7-10 in diam. wood 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


General Description 

Abies bifolia-Picea engelmannii Series (Komarkova 1986, 
Johnston 1987), based on Picea engelmannii-Abies lasiocarpa 
Series, in part, of Hess and Wasser (1982). Also based on: Abies 
lasiocarpa (subalpine fir) Series of Hoffman and Alexander 
(1976), Pfister and others “upper subalpine habitat types” (1977), 
Moir and Ludwig (1979), Layser and Schubert (1979, in part), 
Hoffman and Alexander (1980-1983), Steele and others (1981- 
1983, in part), Hess (1981-1986, in part), Moir (1983, in part), 
Mauk and Henderson (1984), Youngblood and Mauk (1985, in 
part), Alexander (1985-1986-1988, in part), Komarkova and 
others (1986, in part), DeVelice and others (1986, in part), 
Fitzhugh and others (1987, in part), Cooper and others (1987), B 
Alexander and others (1987, in part), Larson and Moir (1989), 
and Muldavin and others (1990). Considered a climatic series by 
Moir (1983). Also based on: Picea engelmannii (Engelmann 
Spruce) Series of Donart and others (1978), Moir and Ludwig 
(1979), Mauk and Henderson (1984), Youngblood and Mauk 
(1985), Alexander (1985-1988, in part), DeVelice and others 
(1986), Fitzhugh and others (1987, in part), B. Alexander and 
others (1987), and Larson and Moir (1989). Also based on 
Corkbark Fir-Engelmann Spruce Series of Moir (1993). The 
Picea Series of the Northern Rockies is very different (Pfister and 
others 1977, Steele and others 1981-1983), consisting in part of 
hybrids between two spruce species, Picea glauca x engelmannii, 
P. glauca (white spruce) is not native to Colorado. 

The classic boreal forest dominating the Subalpine zone (belt) 
of the whole Rocky Mountains from central-eastern Yukon to 
southern New Mexico, 33°-64° N. latitude. Subalpine fir and 
Engelmann spruce are able to codominate many of these stands 
indefinitely. Subalpine fir is more shade-tolerant and typically 
much more common in smaller size classes, especially in small 
areas of natural treefall, but Engelmann spruce lives longer, 
although it is less shade-tolerant. The two trees continue to 
codominate because they have different life history strategies 
(Veblen 1986). Engelmann spruce is generally excluded in young 
stands, and constitutes a gap in age classes about 50-75 yr wide in 
most stands; subalpine fir stem numbers generally decrease with 
age in all stands (Aplet and others 1988). 

Alexander (1985) demonstrated the hyperbolic curve of 
diameter class distributions of subalpine fir and Engelmann 
spruce in old-growth stands: 
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Germinating seeds in the seed bank (trees, shrubs, herbs) are 
very few (Whipple 1978). 

Kaufmann and others (1982) derived equations relating total 
leaf area (t, m*), effective projected leaf area (e, m7), tree basal 
area (b, cm?), and tree dbh (d, cm), for Engelmann spruce: 


t = 0.4835 

t =0.379d’ 

e = 0.09585 

e = 0.0752d" 

The similar equations for subalpine fir are: 

t = 0.437b 

t = 0.343d’ 

e = 0.08675 

e = 0.0681d* 


Romme (1982) established six postfire seral (successional) 
stages in a subalpine fir-Engelmann spruce/grouse whortleberry 
climax type which closely resembles stands in the UGB: 

Stage Age Range, yr 


1. Herbaceous 0 - 20 

2. Seedling-Sapling 20 - 40 

3. Immature Pine Forest 40 - 150 

4. Mature Pine Forest 150 - 300 

5. Transitional 300 - 400 

6. Climax Forest > 400 to > 450 


The stand-replacing fire interval in this upper subalpine type is 
about 400-450 yr. Major fire frequency in spruce-fir forests is 4.3 
per 100 km? per century; all fires are 6.1 per 100 km? per century 
(Romme 1982). 

In stands in this Series where aspen is dominant, soils are 
moister, have a higher pH, and more organic carbon than those in 
conifer stands; air temperatures are generally higher in the aspen 
stands, but subsurface (0-2 in) temperatures are lower (Hoff 
1957). Number of soil invertebrates was generally higher in aspen 
stands, with all groups of macroinvertebrates significantly higher 
in aspen, except beetles (Hoff 1957). No consistent differences 
were found between aspen and conifer stands, in relative 
humidity, air temperature, or light intensity during the growing 
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season (Hoff 1957). 

Organic matter in the upper 10 cm of soil averaged 10-55% in 
unmodified stands (Graham and others 1994). Vertical 
temperature profiles show a temperature maximum well within 
the forest canopy in the summer (Bergen 1971). 

Precipitation zone: 560-660-1,050 mm/yr (22-26-40 in/yr), 
(Sampson 1925, Steele and others 1981, Harper and others 1981, 
Pase and Brown 1982, Bruck and others 1985, Youngblood and 
Mauk 1985, Moir 1993, Greenland 1995). Growing season 
precipitation 81-140-250 mm (3-5.5-10 in). Growing period 
usually <75 da (Pase and Brown 1982). Total soil moisture (0-8 
ft) in the spring 875-1046-1040 mm (34-41.2-45 in); in the fall 
635-805-880 mm (25-31.7-35 in). Water use during the growing 
season 3.3-3.35-3.4 mm/da (0.13-0.132-0.14 in/da) (Brown and 
Thompson 1965). July daytime temperatures 12-18.0-33°C, 
nighttime temperatures 1-5.3-7.5°C; July daytime relative 
humidity 25-48.3-88%, nighttime relative humidity 85-98.4- 
100% (Cox 1968). 

Seed production of Engelmann spruce varies widely from year 
to year, 8-1200 x 10 sound seed/ac (Alexander 1986c). Natural 
regeneration of Engelmann spruce is poor, regardless of cultural 
treatments. Predation on seeds by insects, fungi, birds and small 
mammals is the leading cause of seedling failure (Johnson and 
Fryer 1996). Also, Engelmann spruce seeds lose viablility after 
two seasons; so there is no persistent Engelmann spruce seed 
bank (Johnson and Fryer 1996). Drought killing seedlings, 
clipping of seedlings by birds, frost heaving, heat girdle, and 
snowmold also cause significant losses (Alexander 1984). 

All stands in the UGB dominated by subalpine fir or 
Engelmann spruce or both are considered to be part of this Series, 
with four exceptions. All of these exceptions reflect very different 
management from this Series: 

* Stands dominated by subalpine fir and Douglas-fir, 
upland sites below the elevation limit of Engelmann 
spruce — Subalpine Fir-Douglas-fir Series 

* Krummholz, wind-deformed, very short stands at the 

alpine treeline — Subalpine Fir-Engelmann Spruce 
(Krummholz) Series 

Stands of Engelmann spruce, mixed with blue spruce 
or subalpine fir, that dominate riparian areas — Blue 
and Engelmann Spruces-Subalpine Fir Riparian Series 
Stands of Engelmann spruce mixed with blue spruce 
on upland sites, with no true fir or Douglas-fir — 
Blue Spruce Uplands Series 

This Series occupies a high proportion of the area within 
wilderness areas in the UGB. At lower elevations within this belt, 
aspen (Populus tremuloides) or lodgepole pine (Pinus contorta) 
may dominate seral stands. Where aspen occurs, it may dominate 
a long midseral stage in which there are a number of cycles of 
aspen self-regeneration before it finally gives way to fir and 
spruce (Komarkova and others 1988). Before fire protection 
became common, after 1890, these stands may never have 
reached climax due to fuel buildup just as the fir and spruce 
began to share dominance. 

Lodgepole pine reaches the southernmost extension of its 
range at about the middle of the UGB, so lodgepole pine is 
uncommon in the south half of the UGB, and is missing entirely 
from the native flora of New Mexico (Moir 1993). The 
geographical distributions of lodgepole pine and grouse 
whortleberry (Vaccinium scoparium) closely overlap. 


Distribution 
In the UGB, elevations are 9,320-10,550-12,125 ft. 
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Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Engelmann spruce/twinflower (PIEN/LIBO4) 9,900-10,100 FL2.4 
phase subalpine fir-grouse whortleberry 10,000-10,100 —ph. 1 
(ABBI2-VAMYO) 
phase Douglas-fir-common juniper 9,900 —ph. 2 
PSME-JUCO6 : 
Subalpine fir-Engelmann spruce/pachistima 9,840- 10,860 FL2.6 
(ABBI2-PIEN/PAMY) 
phase lodgepole pine-whortleberry 9,840-10,860 —ph. 1 
(PICO-VACCI) 


phase forest fleabane (EREX4) 10,200 —ph. 2 


Subalpine fir-Engelmann spruce/dwarf huckleberry 10,240 FL3.2 
ABBI2-PIEN/VACE ¢ 
Subalpine fir-Engelmann spruce/elk sedge 10,020-10,670 FL3.4 
(ABBI2-PIEN/CAGE 2) 
phase subalpine fir (ABBI2) 10,020-10,480 —ph. 1 


phase lodgepole pine (PICO) 10,200-10,670 —ph. 2 


Subalpine fir-Engelmann spruce/moss 9,745-11,050 FL3.5 
(ABBI2-PIEN/moss) 
phase elk sedge (CAGE2) 10,125-11,050 —ph. 1 
phase Engelmann spruce (PIEN) 9,745-10,560 —ph. 2 
hase aspen (POTR5 9,850 —ph. 3 
Engelmann spruce/mountain gooseberry 10,160-12, 125 FL3.7 
(PIEN/RIMO2) 
typical phase 10,875-12,125 —ph. 1 
phase lodgepole pine-grouse whortleberry 10, 160-11,540 —ph. 2 
PICO-VAMYO ; 
Subalpine fir-Engelmann spruce/ 10,590-11,385 FL3.8 
grouse whortleberry (ABBI2-PIEN/VAMYO) 
phase lodgepole pine (PICO) 10,880-11,385 —ph. 1 
phase Jacob’s ladder (POPU3) 10,590-10,600 —ph. 2 


Timber Management 
Engelmann spruce and lodgepole pine are the principal timber 


trees in this Series (Alexander 1986ab). Aspen can also be 
managed where it shares dominance. Subalpine fir is rarely 
managed, since standing wood is difficult to manage for wildlife 
habitat, sawlogs, or fuelwood, largely because of the prevalence 
of root rot in this species and the speed of the decomposition 
process once the tree dies. Tree production varies from moderate 
to moderately high. Much of the timber harvest activity in the 
Basin takes place in this Series, because of its occurrence in large 
to very large stands in a broad belt around the upper end of every 
watershed. Slope angles vary from shallow to very steep, but 
there are typically many stands at low slope angles from which to 
choose. Reproduction of conifers may be difficult to attain in 
some sites. 

Overstory removal sites adjacent to forblands can be subject 
to invasion around the edges of the stand by pocket gophers. 


Timber Management for Engelmann Spruce 


There may be a manageable stand of advanced reproduction in 
some sites. “While most silvicultural systems can be used, 
complete removal of the mature overstory by clearcutting in 
mixed stands where [lodgepole pine shares dominance] may 
result in a replacement stand of seral [lodgepole pine]. This also 
can happen with the final harvest cut under shelterwood methods, 
unless extreme care is taken in logging to protect advanced 
reproduction of [subalpine fir and Engelmann spruce]. In these 
mixed stands, using a standard or modified shelterwood system, 
the proportion of [lodgepole pine] retained in the first cut can be 
used to manipulate the amount of [fir and Spruce] in the stand. 
Clearcutting, even in small 3- to 5-acre or 400-ft wide openings, 


is likely to eliminate the chance for regeneration of [Engelmann 
spruce] on southerly exposures for extremely long periods of 
time. 

“Where protection from direct solar radiation and excessive 
soil moisture losses is necessary for survival of [spruce] 
seedlings, standard or modified shelterwood are appropriate even- 
aged cutting methods. [Lodgepole pine] may have to be planted 
on south aspects to maintain forest cover if clearings occur or are 
desired. 

“Uneven-aged management with group selection and/or 
individual tree selection cutting can be used in irregular- 
structured stands, or where the combination of openings and high 
forest is required to enhance recreational opportunities and 
amenity values. Group selection is likely to perpetuate the 
existing species mix but may increase the proportion of 
[lodgepole pine]. 

“Individual tree selection will favor [subalpine fir] over 
{Engelmann spruce], and in mixed stands the proportion of both 
[fir] and [spruce] will be increased, especially if the initial cutting 
removes a large proportion of [lodgepole pine]. Growing stock 
levels (GSL) of 120 to 160 are appropriate for stands managed 
for timber production” (Hoffman and Alexander 1980-1983, Hess 
and Alexander 1986, Alexander 1986c). 

Natural regeneration seedling establishment is slow and sparse 
with any cutting method. Stocking rates in percent of 0.001-ac 
plots (Fiedler and others 1985): 

Percent of 0.001 ac plots stocked 


Method(s) After Min Average Max 
Clearcutting 5 yr 2% 18.2% 38% 
Clearcutting 10 yr 3% 40.3% 72% 
Partial Cutting 5 yr 10% 29.1% 50% 
Partial Cutting 10 yr 9% 51.9% 84% 


Seed production of Engelmann spruce varies widely from year 
to year, 8-1200 x 10 sound seed/ac (Alexander 1986c). Seedling 
density 5 yr after cutting varies from 25-5,900 seedlings/ac; 10 yr 
after cutting, 29-14,000 seedlings/ac (Fiedler and others 1985). 
Natural regeneration of Engelmann spruce is poor, regardless of 
cultural treatments; drought is the most likely cause of mortality, 
but clipping by birds, frost heaving, heat girdle, and snowmold 
also caused significant losses (Alexander 1984). Shading of 
Engelmann spruce seedlings may be necessary to prevent damage 
to them (DeVelice and others 1986). For adequate stocking after 
clearcutting, openings should not exceed 160 m, 525 ft (Noble 
and Ronco 1978). 

Blowdown and snow deposition may be limitations on 
management. 

Recommendations for seeding required for adequate tree 
stocking are given in Alexander (1986c). Silvicultural options 
and strategies are given in Alexander (1986a). 


Timber Management for Lodgepole Pine 

“Even-aged management, under either a clearcutting or 
shelterwood cutting alternative, is recommended for most stands. 
A shelterwood system has the advantages of better meeting 
wildlife cover and visual management requirements while at the 
same time providing shade needed to conserve soil moisture and 
help control overstocking. 

“Tf a clearcutting option is used in stands with non-serotinous 
cones, openings should be in the form of 3- to 5-ac patches or 
narrow 400-ft wide strips where natural regeneration is desired 
(Mauk and Henderson 1984). Large clearcut openings will 
require fill-in planting. In stands with serotinous cones, clearcut 
openings up to 40 ac may be used if the stand is heavily infested 
with [insects or disease]. Care must be used in slash disposal in 
these stands so that the seed source is not destroyed. 
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“Uneven-aged management under individual-tree or group 
selection cutting can reduce stand susceptibility to mountain pine 
beetle by removing the most susceptible host trees. Growth will 
be substantially reduced with either even-aged method” 
(Hoffman and Alexander 1980, Hess and Alexander 1986). 

Silviculturists recommend that lodgepole pine stands be 
thinned at about 30 yr old, in order to achieve merchantable 
sawtimber at a rotation age of about 80 yr (Cole and Koch 1995). 
Growing stock levels (GSL) of 80 to 120 are most appropriate for 
timber production (Hess and Alexander 1986). 


Timber Management for Aspen 

Aspen dominates or shares dominance of stands at lower 
elevations within this Series, and it is managed for the high 
wildlife value of aspen stands, especially stands mixed with 
conifers, managed for its watershed protection values, and/or 
managed for its wood-fiber values (either sawtimber or 
fuelwood). Stands with large aspen trees are easier to manage for 
timber or to manipulate to retain aspen, because they are more 
stable than sites in the Aspen Series; if they are being 
manipulated for wildlife, the mixed aspen-conifer stands are often 
of higher wildlife value than the pure aspen stands as well 
(Komarkova and others 1988). 

Aspen usually sprouts vigorously after disturbance 
(Komarkova and others 1988). Clearcutting is the preferred 
method for regenerating an aspen stand. Burning directly after 
clearcutting enhances the production of aspen sprouts that will 
repopulate the new stand (Hoffman and Alexander 1980, Hess 
and Alexander 1986). Clearcutting in small patches or blocks is 
possible, where the clearcut patches can be protected from elk 
and livestock; otherwise clearcut patches should be as large as 
possible to lessen browsing effects (Johnston 1986). 

When the clearcut aspen stand is adjacent to a subalpine 
Thurber fescue grassland, the grassland may expand somewhat at 
the expense of the forest (Hoffman and Alexander 1980, Hess 
and Alexander 1986). 


Vegetation Management Practices 
Graham and others (1994) recommend that 7-14 Tons/ac of 


coarse woody debris be left on the surface after timber harvest, in 
order to maintain forest productivity. 


Fire Ecology 

Long to very long stand-replacing fire intervals (Mauk and 
Henderson 1985), ranging from 300-450 yr, generally 
proportional to elevation as it represents temperature, moisture, 
and productivity. 

Crown fires replace the stand, after which aspen or lodgepole 
pine, if present, quickly form a new stand (Fitzhugh and others 
1987). After stand-replacing fire, cattle grazing pressure can lead 
to bristlecone pine invasion from adjacent sites, maintaining a 
dryer seral stage (Baker 1991). 

Fire has created many of the aspen and lodgepole pines stands 
seen in the landscape (Steele and others 1983). You can see the 
patterns of old fires simply by observing patterns of tree species 
dominance on a landscape scale. Many of these stands are 
initially fire resistant, but as they mature, susceptibility to insects, 
disease, and fire all increase. Especially has this been true, with 
the common practice of fire prevention for the last nine decades. 
Most of the fires that have been prevented are the small, frequent 
fires that in a natural fire regime would have the effect of 
lessening fuel buildup. 

In stands where lodgepole pine shares dominance, the effect is 
that the stand-replacing fire interval is shortened, and fire 
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susceptibility is increased. Lodgepole pine is a fire-susceptible 
fire-regenerating species that grows fast and produces more fuels. 

Aspen is much less fire-susceptible and fuel-producing, so fire 
prevention in stands where aspen shares dominance has not 
lessened the stand-replacing fire interval very much. Where aspen 
occurs, it may dominate a long midseral stage in which there are 
a number of cycles of aspen self-regeneration before it finally 
gives way to fir and spruce (Komarkova and others 1988). Before 
fire protection became common, after 1890, these stands may 
never have reached climax due to fuel buildup just as the fir and 
spruce began to share dominance. 

At the highest elevations in this Series, the “upper subalpine,” 
the broad belt just below timberline, lodgepole pine or aspen may 
not share dominance, so the stand-replacing fire interval has not 
been changed very much, and remains very high, usually > 400 
yr. Especially this is true in the southern third of the UGB, where 
lodgepole pine does not naturally occur. These high-elevation 
stands are poorly productive of trees or forage, and are often 
inaccessible and within wilderness areas, so they have been 
subject to the least management in the Series. 

Fire Group 15 — Northern Colorado and Wyoming subalpine 
fir and spruce stands (Crane 1982). 


Insects and Diseases 

Lower productivity and higher susceptibility to root rot 
(Fomes annosus or Armillaria mellea) prevent subalpine fir 
(Abies bifolia) from being intensely managed. 

After spruce beetle (Dendroctonus rufipennis) epidemics, 
such as happened on the Grand Mesa and White River Plateau in 
the late 1700’s, around 1875 and again in the 1940’s, species 
composition is dramatically altered in favor of subalpine fir. 
Reproduction of subalpine fir is relatively unaltered (Miller 
1970). When the forest reaches a basal area of 150-200 ft?/ac, the 
risk of spruce beetle outbreak increases (Schmidt and Hinds 
1974). Guidelines for reducing spruce beetle risk are given in 
Schmid (1977). 


Livestock Range Management 
Forage production low to very low, and livestock use in these 


stands is typically light to none, because of lack of forage, and 
occurrence of large extensive stands of closed canopy timber. 
Livestock use may be greater at lower elevations if aspen is 
dominant or codominant and the stand is adjacent to open 
rangelands. 


Wildlife Management 
Moderate to moderately high quality summer range for elk, 


deer, and bear (Pfister and others 1977, Mauk and Henderson 
1984, Komarkova and others 1988). Year-round range for blue 
grouse, who use the fruits of Vaccinium spp. as food (Steele and 
others 1981). In the lower to middle Subalpine, mixed aspen- 
conifer stands in this series are high quality summer range for 
deer and elk, and provides a large diversity of habitats for birds 
and small mammals as well (Komarkova and others 1988). 
Small mammals with habitats in these forests include: 


Deer mouse Peromyscus maniculatus 
Red-backed vole Clethrionomys gapperi 
Mountain vole Microtus montanus 
Western chipmunk Eutamias minimus 

Pine squirrel Tamiasciurus hudsonicus 
Pocket gopher Thomomys talpoides 
Gray-headed junco Junco caniceps 


Overstory removal sites adjacent to forblands can be subject 
to invasion by pocket gophers. Stands of high-elevation spruce-fir 
types can be within bighorn sheep summer ranges, but are little 
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used by them because of the tall canopy closure (Shepherd 1975). 

Clearcutting small (3 acre) blocks is mildly beneficial to big 
game, and neutral or slightly negative for animals requiring or 
favoring closed-canopy or old-growth forests, such as cavity 
nesters and snowshoe hare (Crouch 1985). Deer use doubles in 
alternate-strip clearcuts, especially in the cut strips themselves 
(Wallmo 1969, Wallmo and others 1972). 

In general, mixed stands of aspen and conifers are more 
diverse of birds and mammals. Scott and Crouch (1988b) 
observed the density of breeding birds and mammals in western 
Colorado stands, ranging from almost no aspen to almost 
complete dominance by aspen: 

Birds and Mammals in Aspen 
Scott and Crouch (1988b) 


<-B1/100 ag 


Density 
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Percent of Basal Area in Aspen 
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Group B1 includes birds positively correlated with aspen basal area: 
northern flicker, black-capped chickadee, house wren, American robin, 
warbling vireo, yellow-rumped warbler, and dark-eyed junco. Group B2 
includes birds negatively correlated with aspen basal area: hairy 
woodpecker, gray jay, mountain chickadee, red-breasted nuthatch, brown 
creeper, golden-crowned kinglet, ruby-crowned kinglet, hermit thrush, 
western tanager, pine grosbeak, and pine siskin. Group B3 includes birds of 
other habitats loosely correlated with aspen basal area: western wood- 
pewee, flycatchers, chipping sparrow, song sparrow, white-crowned 
sparrow, house finch, yellow-bellied sapsucker, Williamson’s sapsucker, 
downy woodpecker, three-toed woodpecker, olive-sided flycatcher, tree 
swallow, violet-green swallow, Steller’s jay, white-breasted nuthatch, and 
Cassin’s finch. Group M1] includes mammals caught in 100 trap nights: 
least chipmunk, deer mouse, southern red-backed vole, montane vole, and 
long-tailed vole. M2 shows the number of new pocket gopher mounds per 
acre. M3 shows the number of red squirrel caches per acre (Scott and 
Crouch 1988b). 


After clearcutting in small 3 ac clearcuts, total numbers of 


birds did not significantly change, but there was a small decline 


in the “foliage nesting” and “picker and gleaner” bird guilds. 
There was no change in mammal populations (Scott and others 
1982). 

Foliage Nesting Guild and the Picker and Gleaner Feeding Guild 
included mountain chickadee, olive-sided flycatcher, golden-crowned 
kinglet, ruby-crowned kinglet, red-breasted nuthatch, hermit thrush, 
American robin, and yellow-rumped warbler (Scott and others 1982). 


Mapping and Map Units 
Sites are medium-sized to large to sometimes very large, 
covering thousands of acres in some cases. 


Roads and Trails 
Generally suitable for roads and trails, since sites are stable 
and cutbanks hold well. Suitable for construction at lower slopes 
angles. 


Hydrology 

Sites are cold and generally characterized by high 
precipitation, but water mostly falls as snow, and is in solid form 
much of the year. These sites can be dry to very dry in the 
summer. This Series is characterized by high precipitation, large 
coverage in the landscape, and deep snow accumulation; hence, 
most of these stands have high value for watershed protection 
(DeVelice and others 1986) and water production through 
snowpack management (Steele and others 1983, Fitzhugh and 
others 1987). Water yield from these stands is significant, for two 
reasons: they are in a high-precipitation belt, and they occupy 
such a large percentage of all our watersheds (Pfister and others 
1977). 

Great potential for water yield, because the four species that 
commonly are involved (lodgepole pine, aspen, subalpine fir, 
Engelmann spruce) have different transpiration rates (Kaufmann 
1985ab). Small 3- to 5-acre patches or 400-ft wide strip cuts 
result in greater forage and browse production for big game and 
large increases in water production. If larger openings are cut, 
slash should be left on the ground to create surface roughness 
needed to retain snowpack (Hoffman and Alexander 1983, Hess 
and Alexander 1986, Komarkova and others 1988). Thirty years 
after such patch-strip cuts, average peak water equivalent has 
increased 9%, correlated strongly with winter precipitation and 
precipitation during snowmelt. Peak discharges have advanced 
7.5 da and increased 20% (Troendle and King 1985). Return to 
postharvest water flows is very slow (Troendle and King 1985). 


Revegetation 
Revegetation is generally slow to very slow, especially at 


higher elevations, since the sites are cold and the growing season 
is very short (Cole 1982). 


Recreation Management 
Generally suitable for developed or dispersed recreation. Sites 


are relatively stable for developments that disturb the soil. Sites 
where aspen is a conspicuous component of the overstory are not 
suitable for campgrounds. Consequent damage to the aspen trees 
often leads to increased disease and death of the aspen 
component. 

Grouse whortleberry (Vaccinium scoparium) is susceptible to 
trampling by humans (Cole 1982). 
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Distinguishing Features. Engelmann spruce, twinflower, 
well-drained soils. 

Distribution. Lower Subalpine Northerly slopes in the 
Gunnison Basin. This type has also been described from 
Montana, Idaho, northwestern Wyoming, throughout Colorado, 
and in northern New Mexico. 

Variations. 
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Phase 1 Phase 2 
Vegetation Subalpine fir, Rocky Mtn. Douglas-fir, common juniper 
whortlebeny 
Soils Dystric Cryochrepts. VW Typic Cryoboralf, MD 
Landform 10020 ft 9990 ft 
Geology 
Water 
Climate Outside Rainshadow Deep Rainshadow 


Vegetation: Diversity moderate to high, TLC/S is 6.7-18.5. 


Tree Cover 
Shrub Cover 
Gram. Cover 


8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Min-Avg-Max (n=3) Statistic Comments 
Avg. 20 m tall, mixed PIEN-ABBI2-PICO-POTR5-PSME 


Avg. 0.2 m tall, VAMYO-LIBO3 
No graminoids 


sd = 10.4% 
sd = 40.6% 


90 - 97.7 - 110% 
36 - 82.8 - 109% 
0-0.0-0% 


1- 13.7 - 28% sd = 13.6% 


Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 141-194.1-241% sd = 50.0% 
No. Species 12-15-21 sd = 4.9 

Plant Associations. © Picea engelmannii/Linnaea borealis 
described as new here, based on Abies lasiocarpa-Picea 
engelmannii/Linnaea borealis Johnston 1987, in turn based on 
Abies lasiocarpa/Linnaea borealis Moir 1979, De Velice 1985. 
This is considered to be a different plant association from Abies 
lasiocarpa/Linnaea borealis Cooper 1975, Pfister 1977, Steele 
1981. © Picea engelmannii/Linnaea borealis phase Pseudotsuga 
menziesii, described as new here. 

Soils: Phase © Typical was Sampled as Dystric Cryochrepts, 
with an average texture of Sandy Loam or Sandy Clay Loam, 
very well-drained. Phase @ PSME Sampled as a Typic 
Cryoboralf, Loamy-Skeletal, only moderately drained. These 
three samples were mapped nearly as sampled. Portions of soil 
map units mapped in the Basin include: 


Phase 1. Typical Phase 2. PSME 


0-5.7- 10% 
0-0.2- 1% 


sd = 5.3% 
sd = 0.3% 







Total Depth 61- 79cm 84 cm 
Mollic Depth 0-8cm O0cm 
Permeability 58.8 - 66.3 28.1 





Landforms and Geology. Steep, protected middle to lower 
slopes, Northerly. 











Phase 1. Typical Phase 2. PSME 
10000 - 10100 ft 9900 ft 


50 - 317° 320° 
40 - 46% 60% 


Elevation 
Aspect 
Slope 









Community Type 

A. Subalpine fir-Engelmann 
spruce- lodgepole pine- 
twinflower 


LS- PNC 2 90-110% 


B. Engelmann spruce- 
Douglas-fir- aspen-twinflower LS? 66% 36% 


Succession. 

Related Types. Douglas-fir-aspen/pachistima-elk sedge Phase 
@ LIBO3 on lower elevations and thicker-Mollic soils. 
Subalpine fir-Douglas-fir/pachistima on warmer, gentler slopes 
with somewhat thicker Mollic layer. 


Adjacent Types. 
Wildlife Management. Obstruction is 79% on one sample, 


very high. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule Deer HCov, Rest, Early-Sum-Late Mod Mod-MH 
Browse 
Elk HCov, Rest, Same Low Low-VeryLow 
Browse 


Sparse and patchy 


Seral Status #S Tree Cover Shrub Cover 


100-110% 
TOT: 1876-2507 








Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Moderate potential for mass 
movement. 





Climate. In deep rainshadow or outside rainshadow. Cool, 
moist, not exposed to sun, not exposed to wind. 


Tree Prod., ft3/ac/yr Comments 
PIEN: 321-1433 
ABBI2:1074-1369 
PICO:1453 (0-25) No POTRS, no 


1500-2800 PSME, no graminoids 


Forage Prod., |lb/ac/yr 


PSME:556.6 
(1200-2500) 


(0-25) 


Vol., BA, & Tree Prod. for 
PSME only 


Resource Values. 
Resource Value Ct. A Ct.B 
Potential Cattle Forage Production 0 0 
Grazing Suitability ns ns 
Timber Suitability 2 (slope) 2 (slope) 
Potential Timber Production 4-5 4-5 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Timber 
Resource Cost of Management 
Cost of Rehabilitation 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Ecological Type FL2.4 CTA C.1.B Whole ET 
Cvr__Cnst__—Cvr_Cnst__—s°Cvr__CCnst 
TREES 
ABBI2 Abies bifolia 49.4 100 0.0 100 33.0 100 subalpine fir 
PIEN Picea engelmannii 32.8 100 10.0 100 25.2 100 Engelmann spruce 
PICO Pinus contorta 17.6 100 0.5 100 11.9 100 lodgepole pine 
POTR5 Populus tremuloides -- 0 14.0 100 47 33 quaking aspen 
PSME Pseudotsuga menziesii - 0 68.9 100 23.0 33 Douglas-fir 
SHRUBS 
JUCO6 Juniperus communis -- 0 17.0 100 5.7 33 common juniper 
LIBO3 Linnaea borealis 11.1 100 15.5 100 12.6 100 American twinflower 
PAMY Paxistima myrsinites 2.0 100 -- 0 1.4. 67 = mountain-lover 
ROWO Rosa woodsii 2.0 50 1.7 100 1.9 67 Woods rose 
SHCA Shepherdia canadensis 12.4 50 18 100 89 67  russet buffaloberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 78.6 100 -- 0 52.4 67 Rocky Mountain whortleberry 
GRAMINOIDS 
FORBS 
ARCO9 Amica cordifolia 2.3 100 -- 0 1.6 67  heartleaf amica 
CIAU3 Ciliaria austromontana -- 0 1.5 100 0.5 33 spotted saxifrage 
ERSP4 Erigeron speciosus -- 0 76 100 2.5 33 Oregon fleabane 
FRVI Fragaria virginiana -- 0 2.6 100 0.9 33 Virginia strawberry 
LALE2 Lathyrus leucanthus OS 50 -- 0 0.2 33 aspen peavine 
LUAR3 Lupinus argenteus UL) ie -- 0 73 33 _ silvery lupine 
ORSE Orthilia secunda 07 100 0.0 100 0.5 100 one-sided wintergreen 
PYMI Pyrola minor 03 50 -- 0 0.2 33 lesser wintergreen 
GROUND COVER 
BARESO bare soil 0.37 s0 -- 0 0.2 33 bare soil 
LITTER litter and duff 94.6 100 89.6 100 92.9 100  dufflitter 
SMGRAV small gravel < 1 cm - 0 42 100 1.4 33 small gravel 
.LGGRAV _ large gravel 1-10 cm -- 0 6.1 100 2.0 33 large gravel 
COBBLE cobble 10-25 cm rte OO 0.0 100 14 67 cobble 
STONES — stone > 25cm 1:3) 350) -- 0 0.8 33 stone 
.LIVEPL live plant bases Bs 20 -- 0 1.2 33 live plant bases 
.MOSSON moss on soil 40.7 100 28.1 100 36.5 100 on-soil moss 
.LICHEN lichen on soil 10.8 100 14.7 100 12.1. 100  onsoil lichen 
.WO0D13 ~— wood 1-3 in diam. 0.2 50 -- 0 0.2 33 1-3 indiam. wood 
.W00D37_~— wood 3-7 in diam. 2.3 100 2.5 100 2.4 100 3-7 indiam. wood 
.WOOD71_~— wood 7-10 in diam. 3.0 100 0 2.0 67 7-10in diam. wood 
.WO0D10 = wood > 10 in diam. tele -- 0 07 33 > 10indiam. Wood 


Distinguishing Features. Subalpine fir, Engelmann spruce, 




































pachistima, well-drained soils. : gis oe 
Distribution. Lower Subalpine slopes in the Gunnison Basin. Vegetation | lodgepole pine, wharteberry 
This type has also been described from Washington, Idaho, Soils Loamy: CL to SCL Clayey:C 
northwestern Wyoming, on the western slope in Colorado, and in 
Utah. Landform 9840 - 10860 ft 10200 ft 
Variations. Geology 
Water 
Climate Outside Rainshadow Moderate (Partial) Rainshadow 
Vegetation: Diversity high, TLC/S is 9.2-15.5. 
Phase 1. PICO-VACCI (n=3) Phase 2. EREX4 (n=1) Comments 
Tree Cover 75 - 102.4 - 151% 133% Max. 21-30 m, ABBI2-PIEN-PICO, 3 layers 
Shrub Cover 18 - 36.3 -57% 7% 0.1-0.2 m, PAMY-VAMYO-VASC, less in Phase 2 
Gram. Cover 0 - 35.9 - 66% 2% CAGE2, much less in Phase 2 
Forb Cover 2 - 15.8 - 23% 23% 
Rock Cover 0-6.4-10% 8% 
Bare Soil Cover 0-0.7-2% 0% 
Total Live Cover 135 - 190.3 - 232% 166% Less in Phase 2? 
No. Species 11-16 - 22 
Plant Associations. Abies bifolia-Picea engelmannii/ | In the Gunnison Basin, this is Phase © Pinus contorta- 
Paxistima myrsinites Johnston 1987, based on Abies | Vaccinium spp., described as new here. @ Abies bifolia-Picea 


lasiocarpa/Paxistima myrsinites Daubenmire 


1968—Cooper 


1975, in turn based on Picea engelmannii-Abies spp./Paxistima 
myrsinites Daubenmire 1952. This is a classic plant association, 
one of the first defined under Daubenmire’s 1952-1968 method. 
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engelmannii/Paxistima myrsinites phase Erigeron eximius, 
described as new here, based on Abies lasiocarpa-Picea 
engelmannii/Erigeron eximius Johnston 1987, in turn based on 
Abies lasiocarpa/Erigeron eximius Moir 1979, De Velice 1985. 


Soils: Both Phases were Sampled as Typic Cryoboralfs, 
Skeletal, well-drained to very well-drained, but Phase © was 
Loamy, with a texture varying from Clay Loam to Sandy Clay 
Loam. Phase @ was Clayey, with a texture of Clay. These four 
samples were mapped as Cryoborolls or Cryoboralfs, not all 
Skeletal. 













Phase 2. EREX4 
57cm 


Phase 1. PICO 
60 - 85.5-111¢cm 
Mollic Depth 4-45-5cm 9cm 
Permeability 28 - 49.6 - 71 47 
Landforms and Geology. Gentle to moderate, protected 
middle to lower slopes, Northerly at lower elevations in its range, 
ect at higher elevations. 
Phase 1. PICO 
9840 - 10247 - 10860 ft 
64 - 84 - 302° (r=0.15) 
3- 19.5 - 33% 


Total Depth 

















Phase 2. EREX4 
10200 ft 
297° 
25% 


Elevation 
Aspect 
Slope 








Community Type 
A. Subalpine fir- 
Engelmann spruce- 
(lodgepole pine-aspen) 
pachistima 











75-160% 





8-60% 


Community Types 
Tree Cover} Shrub Cover 





8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 





Climate. In partial rainshadow or outside rainshadow. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 






Tree Prod., f€/ac/yr 















PIEN: 67-1721 
PICO: 778.2 
TOT: (750-2200) 
(1400-2200) 


Forage is mostly 
CAGE2 & BRPOS 
(unpalatable) 

















Succession. Resource Values. 

Related Types. Douglas-fir-aspen/pachistima-elk sedge at Resource Value Ct. A 
lower elevations and thicker-Mollic soils. Subalpine fir-Douglas- Potential Cattle Forage Production Dest 
fir/pachistima on warmer, gentler slopes with somewhat thicker Grazing Suitability 1 

: imber Suitability slope) - 
Mollic layer. Timber Suitabilit 2 (slope) - 4 

Adiacent Types Potential Timber Production 3-4 

Adjacent types. Developed Recreation 2-3 

Wildlife Management. Obstruction 70-90% on two samples, fisyemed Heermation 3-4 
both very high. Scenic 3 

Habitat_ ; 5 Road & Trail Stability 2-3 

Species Component = Season — Preference Typical Use Intensity Construction Suitability descr 

Mule Deer HCov, Rest Early-Sum-Late Mod Mod Deer & Elk Hiding Cover 5-6 
Elk HCov, Rest Same Low Low-Very Low Deer & Elk Forage & Browse ese 
Watershed Protection 2 
Soil Stability 3-4 
Risk of Soil Loss - Natural 3 
Risk of Soil Loss - Management 3 
Risk of Permanent Depletion - Range 1 
Risk of Permanent Depletion - Timber 20-03 
Resource Cost of Management 2-3 
Cost of Rehabilitation 2-3 
Ecological Type FL2.6 Phase 1 Phase 2 CTA Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst 
TREES 
ABBI2 Abies bifolia 13.7 100 34.6 100 18.9 100 18.9 100 subalpine fir 
PIEN Picea engelmannii 30.5 100 71.4 100 40.7 100 40.7 100 Engelmann spruce 
PICO Pinus contorta 47.1 100 -- 0 35.4 75 heh, Sate TAS lodgepole pine 
POTRS Populus tremuloides 11.0 67 27.0 100 1075 15.0 75 quaking aspen 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Ecological Type FL2.6 Phase 1 Phase 2 CTA Whole ET 
Cvr__Cnst__Cvr__Cnst Cvr__Cnst___—Cvr_Cnst 

SHRUBS 
JUCO6 Juniperus communis 39 67 1.8 100 S13) aero 3.3. 75 common juniper 
MARE11 ~—- Mahonia repens 20° 733 1.0 100 18 50 1.8 50 Oregon-grape 
PAMY Paxistima myrsinites 12.1 100 29 100 9.8 100 9.8 100  mountain-lover 
ROWO Rosa woodsii 0:3" ad 1.2 100 0.6 50 0.6 50 Woods rose 
VACE Vaccinium cespitosum 10 33 0.0 100 0:7 50 0.7 50 dwarf bilbery 
VAMYO Vaccinium myrtillus ssp. oreophilum TA OL -- 0 ay ely 5.3. 50 Rocky Mountain whortleberry 
VASC Vaccinium scoparium 98 33 -- 0 74° 25 74 25 broom huckleberry 

GRAMINOIDS 
BRCA10 — Bromopsis canadensis T6367 -- 0 lke wo 1.2 50 fringed brome 
BRPOS5 Bromopsis porteri -- 0 0.5 100 O21 e25 0.1 25 nodding brome 
CAFO3 Carex foenea 0:2"5433 1.5 100 ey ly 0.5 50 _ silvertop sedge 
CAGE2 Carex geyeri 34.1 67 -- 0 25.6 50 25.6 50 elk sedge 

FORBS 
AQco Aquilegia coerulea 0233 -- 0 O25 0.1 25 Colorado columbine 
ARCO9 Amica cordifolia ~ ef 8! - 0 2.0 25 2.0 25 _ heartleaf amica 
ARLA8 Amica latifolia Suess -- 0 0 te25) 1.0 25 broadleaf amica 
ASAL7 Astragalus alpinus 02 33 -- 0 Orie25 0.1 25 alpine milkvetch 
CHANS Chamerion angustifolium 0:2" ~ 33 1.1 100 04 50 0.4 50  fireweed 
EREX4 Erigeron eximius SWAY) 18.5 100 TBS 1k 74 75 forest fleabane 
ERFO3 Erigeron formosissimus Ogueeos -- 0 OS ere 0.5 25 beautiful fleabane 
FRVI Fragaria virginiana 1.0 33 -- 0 07 25 0.7 25 Virginia strawberry 
LASE Lactuca serriola -- 0 0.5 100 OH 25 01 25 prickly lettuce 
LALE2 Lathyrus leucanthus He. LY 1.5 100 PLS Ths: 2.6 75 aspen peavine 
MOMA3 Moehringia macrophylla 08 33 -- 0 06 25 0.6 25 trailing sandwort 
POPU3 Polemonium pulcherrimum -- 0 15 100 0.4 25 04 25 Jacob's ladder 
PSMO Pseudocymopterus montanus Val sk -- 0 08 25 0.8 25 mountain parsely 
PYCH Pyrola chlorantha 0:27 33 -- 0 Ohne Oy Ps) shinleaf 
SOMU Solidago multiradiata 03 33 - 0 0:3 S25 0.3. 25 — mountain goldenrod 
THFE Thalictrum fendleri 0:5 G7, -- 0 04 50 0.4 50 — Fendler meadow-mue 

GROUND COVER 
BARESO __bare soil O73 0.1 100 O:Se50 05 50 bare soil 
LITTER litter and duff 91.1 100 90.7 100 91.0 100 91.0 100  dufflitter 
ROCK cover grav+cob+ston 3:3 333 -- 0 Patios 723) 25 25  grav+cob+ston cover 
.LGGRAV large gravel 1-10 cm 04 33 -- 0 0:3 20 OI 25 large gravel 
COBBLE cobble 10-25 cm 05 33 1.2 100 Orfeo 0 07 50 cobble 
STONES — stone > 25cm vs» fk} 6.5 100 3.38 00 3.3 50 — stone 
.LIVEPL live plant bases 187 733 1.6 100 Bi OO 1.8 50 _ live plant bases 
.BRY mosses + lichens on soil Zi enOS, -- 0 iBiaeco 1.8 25 — onsoil mosses + lichens 
.MOSSON moss on soil 2.0 67 13.6 100 49 75 49 75  onsoil moss 
LICHEN lichen on soil 20s 2.1 100 2.0 50 2.0 50 — onsoil lichen 
.W00D13 ~— wood 1-3 in diam. Oi GY, 1.3 100 OSiato 0.5 75 1-3 in diam. wood 
.W0O0D37 ~—wood 3-7 in diam. 43 67 0.4 100 Sh LS 33 75  3-7indiam. wood 
.WO0D71 ~—- wood 7-10 in diam. iy Se -- 0 lie 25 1.2 25 7-10 indiam. Wood 





Distinguishing Features. Subalpine fir, Engelmann spruce, 
dwarf bilberry, well-drained soils. 

Distribution. Lower Subalpine Westerly slopes in the 
Gunnison Basin. This type has also been described from 
Montana, Idaho, southern Wyoming, and in northern and 
southern Utah. 

Variations. 
Vegetation: Diversi 


Value (n=1 
73% 
34% 
4% 
4% 
2% 
0% 


moderate, TLC/S is 7.2. 


Comments 

18-23 m tall, PICO-PIEN 
0.1-0.4 m tall, VACE-JUCO6-ROWO 
CARO3 

Various spp.; GF layer 0.1-0.3 m tall 









Tree Cover 

Shrub Cover 

Gram. Cover 

Forb Cover 

Rock Cover 

Bare Soil Cover 

Total Live Cover 115% 

No. Species 16 

Plant Associations. © Abies bifolia-Picea engelmannii/ 
Vaccinium cespisosum Johnston 1987, based on Abies 
lasiocarpa/Vaccinium cespitosum Pfister 1977, Steele 1981, 
Mauk 1984. 

Soils: Sampled as a Dystric Cryochrept, with an average 
texture of Loamy Sand, very well-drained. 


Total Depth 


Mollic Depth 
Permeability 
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Landforms and Geology. Gentle, protected middle to lower 
pes, Westerly. 





Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 





Climate. Usually outside rainshadow. 


A. Subalpine fir 


Engelmann 


Succession. 

Related Types. None, as far as I know. 

Adjacent Types. 

Wildlife Management. Obstruction not measured, probably 
moderate. 





Habitat 
Species Component Season Preference Typical Use Intensity 
Elk HCov, Rest Sum Low Low-VeryLow 
Resource Values. 

Resource Value Ct. A 

Potential Cattle Forage Production 0 

Grazing Suitability ns 
Timber Suitability 2-3 

Potential Timber Production 2 
Developed Recreation 2-3 
Dispersed Recreation 3-4 

Scenic 2 

Road & Trail Stability 2 

Construction Suitability 1 

Deer & Elk Hiding Cover 3 
Deer & Elk Forage & Browse 0-1 

Watershed Protection 2 

Soil Stability 3 

Risk of Soil Loss - Natural 2 

Risk of Soil Loss - Management 2 

Risk of Permanent Depletion - Range ns 
Risk of Permanent Depletion - Timber 2-3 
Resource Cost of Management 2-3 

Cost of Rehabilitation 3 


8a. Subalpine Fir-Engelmann Spnuce Series (Tall Forests) 





PIEN:170.7 
PIC 0:647.3 
TOT: 818.0 
(750-1000) 
Ecological Type FL3.2 Whole ET 
Cvr___Cnst 
TREES 
PIEN Picea engelmannii 26.0 100 Engelmann spruce 
PICO Pinus contorta 47.0 100 lodgepole pine 
SHRUBS 
JUCO6 Juniperus communis 81 100 common juniper 
ROWO Rosa woodsii de 00 Woods rose 
VACE Vaccinium cespitosum 25:1 mLOU dwart bilberry 
GRAMINOIDS 
CAROS Carex rossii 2.1 +100 Ross sedge 
POFE Poa fendleriana 1.1 100 muttongrass 
FORBS 
ARCO9 Amica cordifolia 0.5 100 heartleaf amica 
CHAN9 Chamerion angustifolium 05 100 fireweed 
FRVI Fragaria virginiana Zale OO Virginia strawberry 
ORPA3 Oreochrysum parryi 17 100 Parry goldenweed 
GROUND COVER 
LITTER litter and duff 97.4 100 duff litter 
.LGGRAV large gravel 1-10 cm 0.6 100 large gravel 
COBBLE cobble 10-25 cm 5 7 100 cobble 
.LIVEPL live plant bases 0.6 100 live plant bases 
.MOSSON moss on soil S700 on soil moss 
.LICHEN lichen on soil 8.0 100 on soil lichen 





Distinguishing Features. Subalpine fir, Engelmann spruce, 
absence of other indicators besides elk sedge, shallow-Mollic 
well-drained soils. 

Distribution. Middle Subalpine Northerly and other protected, 
gentle slopes in the Gunnison Basin. This type has also been 


described from Montana, Idaho, northwestern Wyoming, 
northern Nevada, throughout the mountains of northern and 
central Colorado, southern Wyoming, and Utah. 

Variations. 






No. Species 11- 18- 25 21- 26- 31 











Phase 1 
Vegetation Subalpine fir 
Soils Cryoboralfs, MD - VW - XW 
Landform Southerly and Westerly, 
10020 - 10480 ft 

Geology 

Water 

Climate 





Phase 2 
Lodgepole pine 
Cryoboralfs and Cryochrepts, 


all WD 
Easterly, 10200 - 10670 ft 


Vegetation: Diversity moderate, TLC/S is 5.0-17.4. 


Phase 1. ABBI2 (n=6) Phase 2. PICO (n=5) Comments 
Max. 19-30 m, POTR5-ABBI2-PIEN, relatively open forest, 3-4 layers 


Max. 0.3-0.5 m, ROWO-MARE11 
CAGE2 mostly 
Relatively high, reflecting influence of aspen 


Hig 


Tree Cover 85 - 93.8 - 107% 75 - 89.8 - 110% 
Shrub Cover 0- 5.0 - 24% 0- 8.2 - 19% 
Gram. Cover 14 - 53.8 - 86% 30 - 62.5 - 78% 
Forb Cover 5 - 66.5 - 161% 16 - 83.6 - 248% 
Rock Cover 0-1.2-7% 0-2.9- 10% 
Bare Soil Cover 0-0.0-0% 0- 5.2 - 25% 
Total Live Cover 112 - 222.2 - 338% 139 - 243.5 - 434% 


Mo 


her in Phase 2 


re species in Phase 2 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Plant Associations. © Abies bifolia-Picea engelmannii/Carex 
geyeri phase Abies bifolia, described as new here. @ Abies 
bifolia-Picea engelmannii/Carex geyeri Johnston 1987 phase 
Pinus contorta, described as new here, based on Abies 
lasiocarpa/Carex geyeri Wirsing 1975, Cooper 1975, Pfister 
1977. 

Soils: Phase © POTRS was Sampled as Cryoboralfs, Mollic 
or Typic, well-drained to very well-drained. The soils with a 
shallow Mollic surface layer were on the sites where aspen is 
currently dominant, supporting the hypothesis that aspen has 
been responsible for this Mollic layer. Phase @ PICO Sampled as 
a Mollic Cryoboralfs or a Lithic Cryochrept, only well-drained. 
These ten samples were mapped as a variety of Cryoborolls, 
Cryochrepts, and Cryoboralfs. 
Phase 1. ABBI2 
20 - 45.8 - 81cm 
Mollic Depth 1-7.8-13cm 0-7.7-13cm 
Permeability 20 - 39.9 - 66 39 - 40.6 - 42 
Landforms and Geology. Gentle, protected middle to lower 
slopes and benches, a variety of aspects. 















Phase 2. PICO 


Total Depth 31 - 54.0 - 81cm 







Community Types 






























Succession. Community Type B is a permanent disclimax, 






Seral| #S | TreeCover | Graminoid 
Community T) Status Cover 
A. Subalpine fir- |LM-LS| 4 85-100% 15-80% 
Englemann spruce- 
(lodgepole pine-) 
aspen-elk sedge 
B. Asperrelk sedge | EM 4 80-110% | 25-100% 
pee 
C. Lodgepole pine- |MS-L 3 70-110% | 30-75% 
(Engelmann spruce-| M 
aspen) -elk sedge 








Phase 1. ABBI2 
10020 - 10305 - 10480 ft 
Aspect 90 - 269 - 312° (r=0.53) 13-151 - 180° (r=0.59) 
Slope 6 - 16.7 - 25% 0- 5.3 - 10% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 


Phase 2. PICO 
10200 - 10507 - 10670 





Elevation 









Climate. Usually outside rainshadow. 





















Tree Prod., f€/ac/yr Forage Prod., Comments 


Ib/ac/yr 
PIEN: 2985 
TOT: (1700-3500) 


Aspen usually present 








Clearly seral to spruce 
and/or subalpine fir; all in 
Phase 1 












POTRS: 1911 
TOT: (1800-2500) 












Resource Values. 














apparently caused by intense, widespread fires decades ago, Resource Value C.t. A C.t. B Ct.C 
perhaps diseases played a part as well. Community Type C is Potential Cattle Forage Production 2 2 1 
another disclimax that was similarly caused. Grazing Suitability 3 Sod 4 
Related Types. Timber Suitability 4 4-5 4-5 
Jenna dincent Tynes. Potential Timber Production 3 4 3-4 
Wildlife Management. Obstruction is 51-73.6-98% melissa reganc! 42 e ar ads hi? 
heme _ Management. . Dispersed Recreation 4-5 4 4-5 
averaging very high. Scenic 4-5 3-4 5 
Habitat : Road & Trail Stability 4 3 3 
Species Component Season Preference Typical Use Intensity Construction Suitability 4 3 3 
Mule Deer HCov, Rest, Early-Sum-Late Mod Mod-Mod.High Deer & Elk Hiding Cover 4-5 5-6 5-6 
Forage Deer & Elk Forage & Browse 3 3 2-3 
Elk HCov, Rest, Same Mod Mod-Mod.High Watershed Protection 3 3 Des 
Forage Soil Stability 2-3 2-3 2-3 
Risk of Soil Loss - Natural 3 3 2 
Risk of Soil Loss - Management 3-4 3-4 3 
Risk of Permanent Depletion - Range 2-3 2-3 3 
Risk of Permanent Depletion - Timber 2 2 3 
Resource Cost of Management 2-3 2-3 3 
Cost of Rehabilitation 2 2 2 
Ecological Type FL3.4 Phase 1 Phase 2 CT.A C.1.B C.1.C Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst 
TREES 
ABBI2 Abies bifolia 10.9 100 0.0 40 ss} 4.0 100 0.0 33 5:Sinea73 subalpine fir 
PIEN Picea engelmannii 23.2 67 42 80 26.0 100 12.6 50 isan 5¥/ 14.5 73 — Engelmann spruce 
PICO Pinus contorta -- 0 56.3 100 29.0 -- 0 55.1. 100 25.6 46 — lodgepole pine 
POTR5S Populus tremuloides 59.8 83 29.3 60 24.2 79.6 100 29.9 33 45.9 73 quaking aspen 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Ecological Type FL3.4 Phase 1 Phase 2 CTA C1T.B CTC Whole ET 
Cvr__Cnst__—Cvr_Cnst Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr__Cnst 
SHRUBS 
ARUV Arctostaphylos uva-ursi 0.247 11 40 ULRes 25 03. 25 1.733 0.6 27  bearbery 
JUCO6 Juniperus communis ClO lie 3.5 60 OF 150 0.0 25 SoS 1.6 36 common juniper 
MARE11 ~—- Mahonia repens 16 33 04 40 05>. 50 24 50 -- 0 1.0 36 Oregon-grape 
PEFL15 Pentaphylloides floribunda -- 0 04 20 -- 0 -- 0 Ofeett33 0.2 9 — shrubby cinquefoil 
ROWO Rosa woodsii 625567 17 100 see 75 O's 75 11 100 42 82 Woods rose 
GRAMINOIDS 
BRCA10 —— Bromopsis canadensis pee (ek 43 80 04 75 3.5 100 Gloer6/ 3.2 82 fringed brome 
BRPOS Bromopsis porteri 08 17 08 20 -- 0 bet Wee i 7°33 0.8 18 nodding brome 
CACA4 Calamagrostis canadensis -- 0 5.0 40 -- 0 -- 0 8.3.4 167 2.3 18 _ bluejoint reedgrass 
CAPU Calamagrostis purpurascens -- 0 08 20 = 0 = 0 1.3, 33 04 9 purple pinegrass 
CAGE2 Carex geyeri 48.7 100 48.5 100 52.9 100 55.6 100 33.6 100 48.6 100 elksedge 
ELELS Elymus elymoides -- 0 0.4 40 -- 0 -- 0 C7 67 0.2 18 _ bottlebrush squireltail 
ELTR7 Elymus trachycalus 09 17 0.2 40 0.0 25 14 25 03m 533 0.6 27 slender wheatgrass 
FEID Festuca idahoensis -- 0 04 20 -- 0 -- 0 0:7 33 0.2 9 Idaho fescue 
FESA Festuca saximontana -- 0 14 40 -- 0 -- 0 26 26h 06 18 Rocky Mountain fescue 
FETH Festuca thurberi 3:0) 267 27 ~©60 0.0 50 44 75 45 67 2.8 64 Thurber fescue 
KOMA Koeleria macrantha -- 0 04 20 -- 0 -- 0 Ovo 0.2 9 prairie junegrass 
PONEI2 Poa nemoralis ssp. interior -- 0 06 40 -- 0 -- 0 10 67 0.3 18 _ interior bluegrass 
STNE3 Stipa nelsonii -- 0 04 20 -- 0 -- 0 0:7 as3 0.2 9 Nelson's needlegrass 
TRSP2 Trisetum spicatum -- 0 05 60 0.0 25 -- 0 08 67 0.2 27 _ spike trisetum 
GRAMI graminoid unknown Onn 7 -- 0 del 25 0 - 0 0.1 9 —_ unknown graminoid 
FORBS 
ACLAS Achillea lanulosa 1.3,.5.,00 ALO OO Oa 75 2.0 50 Leip toa! 1.2 55 — westem yarrow 
AGGL Agoseris glauca 06 33 -- 0 -- 0 09 50 -- 0 0.3 18 — false-dandelion 
ANPA Anemone parviflora -- 0 06 20 -- 0 -- 0 1:07 33 0.3 9 arctic anemone 
AQEL Aquilegia elegantula NOE UT -- 0 -- 0 04 25 -- 0 0.1 9 western red columbine 
ARCO9 Amica cordifolia 26 50 15.4 80 Ie 76 2.6 50 15:2.5 67 84 64  heartleaf amica 
ASTER Aster ak 2.8 40 2 eo -- 0 340933 14 27 aster 
ASAL7 Astragalus alpinus -- 0 0.6 20 -- 0 -- 0 1.0 333 03 9 alpine milkvetch 
CHANS Chamerion angustifolium 34 67 10.1 100 0:5) 75 SAP af5 16.2 100 6.4 82  fireweed 
DEBA2 Delphinium barbeyi 7s ony, -- 0 -- 0 nit) a2) -- 0 04 9 Barbey larkspur 
EREX4 Erigeron eximius 310} 33 07 S20 09 50 518) 925 -- 0 24 27 forest fleabane 
ERSU2 Erigeron subtrinervis Spe Pa 06 20 213) ae 2o -- 0 pO 33 1.1 18  threenerve fleabane 
FRVE Fragaria vesca 08 17 -- 0 -- 0 ‘browse: -- 0 0.4 9 European strawberry 
FRVI Fragaria virginiana 75\)/ 67 8.4 100 3.6 100 9.1 50 12.1 100 79 82 Virginia strawberry 
FRSP Frasera speciosa C2) Az 0.0 20 -- 0 04 25 00 33 0.1 18 monument plant 
GASE6 Galium septentrionale ish ogi 03 60 O27 75 19 50 0:25 733 0.8 55  northem bedstraw 
GERI Geranium richardsonii 08 50 Cie 20 O10 zo ele #50 NGrie 433 48 36 Richardson geranium 
LALE2 Lathyrus leucanthus 20.0 83 105 60 O25 29.6 100 SHAT | yk! 15.7 73 — aspen peavine 
LUAR3 Lupinus argenteus Oh s sy 02 4.20 0.0 «650 Tete) 50 04 33 05 46 _ silvery lupine 
MAST4 Maianthemum stellatum aia, #33 0.2 40 0.0 25 3:2), 50 Wei se 13 36 — star Solomon-plume 
MOMA3 Moehringia macrophylla OS ar -- 0 -- 0 Wee 428 -- 0 0.4 9 trailing sandwort 
PANE7 Packera neomexicana -- 0 04 20 -- 0 -- 0 07? £33 0.2 9 New Mexico groundsel 
PEBR Pedicularis bracteosa W204 V7 05 20 06 .-25 18 25 -- 0 08 18 bracted lousewort 
PEPA3 Pedicularis parryi - 0 14 20 -- 0 = 0 23) 33 0.6 9 Parry lousewort 
POHI6 Potentilla hippiana OO 17 04 40 0.0 25 0 0.78 “67 O27 horse cinquefoil 
SEDE2 Selaginella densa - 0 06 20 -- 0 -- 0 1:0 fye3d) O.3ineu 9 little club-moss 
SENEC Senecio Les amin -- 0 -- 0 2.0 25 - 0 07 9 — groundsel 
TAOF Taraxacum officinale 0:07 33 06 40 0.0 50 00) 725 0 od) 0.3. 36 common dandelion 
THFE Thalictrum fendlen 119 67 67 20 -- 0 17.8 100 dile2ea. 33 95 46  Fendler meadow-rue 
THMO6 Thermopsis montana -- 0 08 20 -- 0 -- 0 18) is 0.4 9 golden banner 
VAED Valeniana edulis -- 0 Ke) 749) - 0 -- 0 S188) a3 1.6 9 edible valerian 
VIAM Vicia americana Toth 0) 23 60 09 50 ay 76s) 278 735 1.6 55 American vetch 
GROUND COVER 
BARESO _bare soil -- 0 52 40 -- 0 - 0 87 67 24 18 bare soil 
LITTER litter and duff 98.5 100 91.9 100 99.6 100 97.8 100 87.0 100 95.5 100 — dufflitter 
ROCK cover grav+cob+ston -- 0 26 40 - 0 -- 0 43 67 1.2 18 grav+cob+ston cover 
STONES stone > 25cm vs aes 03 40 03 50 7 25 - 0 0.7 27 stone 
.LIVEPL live plant bases OSes 0.0 20 OM* «25 05 50 -- 0 C2 eet live plant bases 
.BRY mosses + lichens on soil - 0 2.8 40 - 0 -- 0 47 67 13 18 — onsoil mosses + lichens 
‘MOSSON moss on soil 21 33 12 40 46 100 - 0 -- 0 17 36 — onsoil moss 
.LICHEN lichen on soil OF 17, 02 20 05 50 -- 0 -- 0 0.2 18 — onsoil lichen 
.WO0D13 ~~ wood 1-3 in diam. 5.0 100 Tel GL 7.2 100 1.8 100 Ohiiecs 3.3 82 1-3 indiam. wood 
WO0D37_~— wood 3-7 in diam. 24 67 14 40 (ey ede 10 75 -- 0 19 55  3-7indiam. wood 
.WOOD71 ~—_-wood 7-10 in diam. OSes 03 20 WO, 350 Os 25 0 04 27 ~~ 7-10 in diam. Wood 





Distinguishing Features. Subalpine fir, Engelmann spruce, 
moss cover more apparent than any one vascular plant species, 


well-drained soils. 


Distribution. Cold to very cold, protected Subalpine 
Northerly slopes in the Gunnison Basin. This type has also been 
described from southern Wyoming, through the mountains of 
Colorado, in northern and central New Mexico, and in northern 


Arizona. 
Variations. 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Phase 1 
Typical, elk sedge 
sometimes >1% 

cover, no aspen 


Vegetation 





Soils Cryoboralfs and 
Cryochrepts 
Landform 3 - 45% slope, 
10125 - 11050 ft 
Geology 
Water 
Climate Partial Rainshadow 








Phase 2 
Engelmann spruce, no 
fir, no herbaceous 
species over 2% cover 


Cryoboralfs 


5 - 13% slope, 
9745 - 10560 ft 


Deep Rainshadow 








Phase 3 
Subalpine fir and 
aspen, no herbaceous 
species over 1% cover 





Cryorthent or 
Cryochrept 


4% slope, 9850 ft 


Partial Rainshadow 


Phase 1. CAGE2 (n=5) Phase 2. PIEN (n=4) Phase 3. POTR5 (n=1) Comments 


Tree Cover 90 - 103.3 - 116% 63 - 75.4 - 88% 
Shrub Cover 0-3.8-8% 0- 8.3 - 25% 
Gram. Cover 0- 6.9 - 16% 0-40-8% 
Forb Cover 3 - 6.6 - 33% 0-7.8- 16% 
Moss Cover 16 - 26% 15-42% 
Rock Cover 0-1.6-3% 1-45 -8% 
Bare Soil Cover 0-2.4- 10% 0- 9.0 - 25% 
Total Live Cover 111- 130.8 - 148% 63 - 95.4 - 118% 
No. Species 12-17-21 6- 16 - 22 





Plant Associations. © Abies bifolia-Picea engelmannii/moss 
Johnston 1987, based on Abies lasiocarpa/moss Moir 1979, De 
Velice 1985. @ Abies bifolia-Picea engelmannii/moss phase 
Picea engelmannii, described as new here, based on Picea 
engelmannii/moss Moir 1979 and Picea spp./Hypnum revolutum 
Steele 1979. 

Soils: Phase © CAGE2 was Sampled as Cryoboralfs, Typic 
or Mollic, usually Loamy, only well-drained. Phase @ PIEN 
Sampled as Typic Cryoboralfs, Loamy- or Clayey-Skeletal, only 
well-drained. Phase @ POTRS Sampled as a Cryochrept or 
Cryorthent. These nine samples were mapped as Cryochrepts, 
Cryoboralfs, and Cryoborolls. 


Phase 1. CAGE2 
42- 78.0-115cm 
Mollic Depth 11- 15.0 - 20cm 2cm 
Permeability 38 - 43.0 - 50 43 
Landforms and Geology. Gentle to moderately steep, 
cold, protected middle to lower slopes, Northerly. 
Phase 1. CAGE2 Phase 2. PIEN Phase 3. POTR5 
Elevation 10125 - 10677 - 11050 ft 9745- 10286-10560 ft  9850Tt 
Aspect 14-54-315°(r=0.60) 45- 42 - 343° (r=0.80) 0° 

Slope 3- 14.7 - 44% 5- 8.1 - 13% 4% 





Phase 2. PIEN Phase 3. POTR5 


63 cm 






Total Depth 










very 

















* Community Types 





Community Type 


A. Subalpine fir- LS- 
Engelmann spruce- | PNC 











90-120% 





















PICO: 1731 
moss spp. TOT: 3185-5403 
aa (2500-5500) 
B. Engelmann spruce- 60-90% 0-25% PIEN:2256 (0-50) No ABBI2 
moss spp. (2000-3000) par i a 
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Shrub Cover |Tree Prod. ff/ac/yr) Forage Prod., 
lb/ac/yr 


Vegetation: Diversity low to moderate, TLC/S is 4.6-10.6. 






104% 





Max. 22-25 m, ABBI2-PIEN, PICO in Phase 2, POTR5 
in Phase 3, sparse forest in Phase 2; 3 layers 











2% Max. 0.2-0.3 m, various spp., sparse 
1% Remarkably small 
3% Very small, even when aspen dominant 
50% 
1% 
3% 
110% Low, especially in graminoids & forbs 








Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 





Climate. In partial (moderate) rainshadow to deep 


rainshadow. Cool, dry, very protected. 





















PIEN:3186-3672 No POTRS, no PSME 
























8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 








Succession. Resource Values. 

Related Types. Engelmann spruce/mountain gooseberry on Resource Value Crs Ct.B 
cold slopes usually outside rainshadow, too cold for subalpine Potential Cattle Forage Production 0 0 
fir, sometimes with lodgepole pine. Grazing Suitability ns ns 

Adjacent Types. Timber Suitability 2 (slope)- 4; 4-5 

Wildlife Management. Obstruction 30-64.6-93%, moderately Potential Timber, roduction 306 5 
inane high ing high Developed Recreation 2-3 3-4 

OWS vey. , average 4 Dispersed Recreation 2-3 3 
Hatatat Tvpical U Scenic 1-2 2 
pe F Season Preference —Ypical Use Road & Trail Stability 3-4 3-4 
Species Component Intensity Construction Suitability 2 2 
Elk Rest Sum Low Low-VeryLow Deer & Elk Hiding Cover 4-6 5-6 
Deer & Elk Forage & Browse 1 0-1 
Watershed Protection 2 2 
Soil Stability 3-4 3-4 
Risk of Soil Loss - Natural 2 2 
Risk of Soil Loss - Management 3 3 
Risk of Permanent Depletion - Range ns ns 
Risk of Permanent Depletion - Timber 3 3 
Resource Cost of Management 3 3 
Cost of Rehabilitation 1-2 1-2 
Ecological Type FL3.5 Phase 1 Phase 2 Phase 3 CTA C.1.B Whole ET 
Cvr _Cnst__—Cvr_Cnst__—Cvr_Cnst__—s Cwr_—SsCnst__—sCvr_—Cnst Cvr__Cnst 
TREES 
ABBI2 Abies bifolia 27.9 100 - 0 15.0 100 25.7 100 -- 0 15.4 60 subalpine fir 
PIEN Picea engelmannii 67.1 100 64.6 100 85.0 100 70.1 100 64.6 100 67.9 100 Engelmann spruce 
PICO Pinus contorta 83 40 -- 0 -- 0 6.Omes3 -- 0 42 20 lodgepole pine 
POTR5S Populus tremuloides -- 0 10.8 50 4.0 100 One «alld 10.8 50 47 30 quaking aspen 
SHRUBS 
JUCO6 Juniperus communis 0.6 40 Jone £5 -- 0 Way 7g! SP 74S) 18 50 common juniper 
LIBO3 Linnaea borealis 08 20 -- 0 -- 0 Oger 7 -- 0 04 10 American twinflower 
PAMY Paxistima myrsinites OS) Ad} -- 0 1.0 100 OSes -- 0 320 mountain-lover 
PEFL15 Pentaphylloides floribunda -- 0 035 50 -- 0 -- 0 0.37 700 01 20 shrubby cinquefoil 
RIIN2 Ribes inerme 16 20 -- 0 -- 0 Aone 7, -- 0 08 10 whitestem currant 
RILE Ribes leptanthum 03 20 -- 0 -- 0 O27 -- 0 Osteen trumpet gooseberry 
RIMO2 Ribes montigenum 03 20 O\om25 -- 0 O.2;nl7 O:5iey 25 O13 920 mountain gooseberry 
ROWO Rosa woodsii -- 0 -- 0 1.0 100 02. bali -- 0 04,910 Woods rose 
SHCA Shepherdia canadensis -- 0 2:09 (25 -- 0 -- 0 3.00) 25 Akan tusset buffaloberry 
SYRO Symphoricarpos rotundifolius -- 0 OS ai2Zp -- 0 -- 0 O37 25 Oa 10 mountain snowberry 
VAMYO Vaccinium myrtillus ssp. oreophilum -- 0 ES sees) 0.4 100 alonpali/ OS 25 0220 Rocky Mountain whortleberry 
GRAMINOIDS 
BRPOS5 Bromopsis porteri O29 20 -- 0 0.2 100 02am 33 -- 0 ON °20 nodding brome 
CAGE2 Carex geyeri 6.2 80 te) 15) 1.0 100 54 83 et 7 3.7 80 elk sedge 
FESA Festuca saximontana 0.2 20 -- 0 -- 0 02 17 - 0 01.45.10 Rocky Mountain fescue 
FETH Festuca thurbeni -- 0 OV meee -- 0 -- 0 O72) 0:30 Thurber fescue 
KOMA Koeleria macrantha -- 0 08 50 -- 0 -- 0 08 50 O37 20 prairie junegrass 
LUPA4 Luzula parviflora -- 0 0:5 25 -- 0 -- 0 US) 1745) O25) 10 millet woodrush 
POFE Poa fendleriana -- 0 OS azo -- 0 -- 0 03 925 Ot gO muttongrass 
POLE2 Poa leptocoma -- 0 05 25 -- 0 -- 0 [aye Peas 0.2 10 bog bluegrass 
POPR Poa pratensis 02 20 -- 0 -- 0 O2E 17 -- 0 01 10 Kentucky bluegrass 
FORBS 
ACLAS Achillea lanulosa 0.2 20 On 2b -- 0 BE PA Ove enzo Ox 220 westem yarrow 
AMLA6 Amerosedum lanceolatum -- 0 ey 28) -- 0 -- 0 TBS} 74s) 0:52.10 yellow stonecrop 
ANSE4 Androsace septentrionalis O17 720 02) 9.50 0.4 100 O12833 O28 50 0.2 40 northem rock-jasmine 
ARCO9 Amica cordifolia 14 60 -- 0 -- 0 1.2) 50 -- 0 0:7 7530 heartleaf amica 
BIVI2 Bistorta vivipara -- 0 0.3 125 -- 0 -- 0 03 5725 01 10 viviparous bistort 
CHANS Chamerion angustifolium - 0.2 60 Os aeee -- 0 0:2 "50 ORF. 925 01 40 fireweed 
FRVE Fragaria vesca 0.2 20 -- 0 -- 0 O.2 Ait, -- 0 Oy 10 European strawberry 
FRVI Fragania virginiana 0.5 80. O.6i5 1.0 100 0577 83 0:6 wZ5 0.6 80 Virginia strawberry 
GECA3 Geranium caespitosum -- 0 ey ails -- 0 -- 0 0:5----25 0.2110 Fremont geranium 
LALE2 Lathyrus leucanthus 2.0 40 -- 0 -- 0 iW 88 -- 0 He uel) aspen peavine 
LIBIH Ligularia bigelovii var. hallii -- 0 Wb) 2B) -- 0 -- 0 .539 725 0.2 10 Bigelow groundsel 
LUAR3 Lupinus argenteus li 480 283) -- 0 14 67 Osl\eezo 09 50 silvery lupine 
MECI3 Mertensia ciliata -- 0 05 25 -- 0 -- 0 O15" "25 0.2 10 mountain bluebells 
NOMO2 Noccaea montana 01 40 ON -- 0 0 liao Seen DEY ele) candytutt 
ORPAS Oreochrysum parryi 5.3 40 SF aou -- 0 45 33 0:3'5:)50 2.8 40 Pany goldenweed 
POPU3 Polemonium pulcherimum 16 20 059925 -- 0 eke wars ey 2) 10 20 Jacob's ladder 
POPU9 Potentilla pulcherrima 0.8 40 -- 0 -- 0 Ofem33 -- 0 0.4 20 beauty cinquefoil 
PSLE Psychrophila leptosepala 08 20 -- 0 -- 0 OL, -- 0 0.4 10 elkslip marsh-marigold 
SESE2 Senecio serra 0.0 20 0.5) 29 -- 0 00 17 OS ae25 0.2 20 butterweed groundsel 
SOMU Solidago multiradiata -- 0 0:5 26 -- 0 -- 0 O66 25 0.2 10 mountain goldenrod 
SOSP Solidago spathulata 0.6 40 0.1 25 0.2 100 057 90 0.1 © «25 0.4 40 dune goldenrod 
STUM Stellaria umbellata -- 0 (0:3 25 -- 0 -- 0 0.3.25 Otero 0 umbellate starwort 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


Ecological Type FL3.5 Phase 1 Phase 2 Phase 3 CI.A C1.B Whole ET 
Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst 

GROUND COVER 
BARESO bare soil 24 80 90 75 3.0 100 PRS tk} 90 75 51 80 bare soil 
LITTER litter and duff 94.6 100 85.3 100 96.0 100 94.9 100 85.3 100 91.1 100 duff litter 
ROCK. cover grav+cob+ston 0.6 40 28 75 1.0 100 0.7 50 28 75 lromeO0 grav+cob+ston cover 
.SMGRAV — small gravel < 1 cm 02 20 - 0 - 0 Os al - 0 iC small gravel 
LGGRAV _ large gravel 1-10 cm Osmeaco -- 0 - 0 03 17 0 0.2 10 large gravel 
COBBLE cobble 10-25 cm 04 40 -- 0 - 0 Os ac3 -- 0 0.2 20 cobble 
STONES stone > 25cm Ofte +20 7 meee) - 0 0.0 17 wi BB 07 20 stone 
-LIVEPL live plant bases 13 40 ee 78 -- 0 1.1 633 e225 12 30 live plant bases 
.BRY mosses + lichens on soil 8.0 40 iWkey . afds) 50.0 100 15:0 oO WAsy 7K: 16.0 60 on soil mosses + lichens 
‘MOSSON = moss on soil 11.7 60 TOS 20 -- 0 98 50 OLS meo 10.1 40 on soil moss 
LICHEN lichen on soil 24 60 89 25 - 0 2.0 50 89 25 47 40 on soil lichen 
\WO0D13 ~— wood 1-3 in diam. 07 40 Os 25 0 O:5tod On 25 0.4 30 1-3 in diam. wood 
.W00D37_~—s wood 3-7 in diam. 26 60 O16 25 -- 0 Et hehe, 06 25 soe) 3-7 in diam. wood 
\WO0D71 ~— wood 7-10 in diam. 09 20 -- 0 -- 0 Oa -- 0 0.4 10 7-10 in diam. wood 
.WOOD10 ~=wood > 10 in diam. 1.6720 - 0 -- 0 bey AP 0 0.8 10 > 10 in diam. Wood 





Distinguishing Features. Engelmann spruce, mountain 
gooseberry, well-drained soils, cold forest. 

Distribution. Lower Subalpine Northerly slopes in the 
Gunnison Basin. This type has also been described from 
Montana, northern Wyoming, northern Nevada, on the western 
slope in Colorado, in Utah, and in northern New Mexico. 


Variations. 


Tree Cover 
Shrub Cover 
Gram. Cover 
Forb Cover 
Moss Cover 
Rock Cover 
Bare Soil Cover 


Phase 1. POPU3 
n=4 

0 - 65.8 - 98% 

8 - 41.0 - 100% 
0-3.2-7% 

12 - 21.6 - 32% 

0- 21% 

0-3.5-11% 
0-2.3-4% 


Phase 2. PICO-VAMYO 
B=2 

70 - 88.4 - 107% 
21 - 28.2 - 35% 

24 - 27.3 - 30% 

18 - 41.0 - 64% 

6 - 22% 
6 - 12.3 - 18% 
0- 6.0 - 12% 


118 - 131.1 - 163% 
12- 15- 18 


153 - 184.8 - 216% 
21- 24- 26 


Total Live Cover 
No. Species 


Plant Associations. © Picea engelmannii/Ribes montigenum 
Youngblood 1985, based on Picea spp./Ribes montigenum Pfister 
1972, Steele 1979. @ Picea engelmannii/Ribes montigenum 
phase Pinus contorta-Vaccinium myrtillus ssp. oreophilum, 
described as new here. 

Soils: Phase © Typical was Sampled as Cryoboralfs, Loamy- 
Skeletal, well-drained. Phase @ PICO-VAMYO Sampled as 
Cryochrepts, well-drained to very well-drained. 

Phase 1. Typical Phase 2. PICO 
25 - 42.8 - 62cm 50 - 57.0- 64cm 

Mollic Depth 0- 11.8- 25cm 0-6.0-12cm 

Permeability 47 a 

Landforms and Geology. Gentle to moderate, cold upper 
slopes, a variety of aspects. 


Phase 1. Typical Phase 2. PICO 
10875 - 11483- 12125ft 10160 - 10850 - 11540 ft 


68 - 113 - 248° (r=0.50) 106 - 113 - 203° (r=0.33) 
4- 13.0 - 27% 16 - 23.3 - 31% 









Total Depth 


Elevation 


Aspect 
Slope 
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Phase 4 Phase 2 
Vegetatio Typical, Jacob's ladder lodgepole pine, Rocky Min. 
n whortleberry 
Soils | Cryoboralfs, Loamy-Skeletal | | Cryochrepts, Sandy -Skeletal 

Landform 10875 - 12125 ft 10160 - 11540 ft 
Geology 

Water 

Climate | East slopes of West Elk Mins. Elsewhere 


Vegetation: Diversity moderate, TLC/S is 5.9-10.3. 


Comments 


25-32 m tall, PIEN-PICO-some ABBI2 (usually too cold for fir) 
0.4-0.7 m tall, RIMO 

Few and sparse 

Various species, conspicuous; GF layer 0.2-0.5 m tall 
Sometimes missing 





Formation Residual, usually from Igneous or Metamorphic 
sources. Low potential for mass movement. 





Climate. Usually outside rainshadow. 












Seral | #S | TreeCo=er 


Status 


Community Type 








B. Mountain gooseberry - 
forbs 
C. Engelmann spruce- 
lodgepole pine- 
(subalpine fir-) 
mountain gooseberry 


100% 





eins ii! 
Succession. 


Related Types. Subalpine fir-Engelmann spruce/moss on 
somewhat warmer slopes usually in deep rainshadow, warm 
enough for subalpine fir, without lodgepole pine. 

Adjacent Types. 

Wildlife Management. Obstruction is 45-89% on two 
samples, moderate to very high, probably averaging moderately 


high. 


Community Types 
Shrub C over 


A. Engelmann spruce- |LS-PNC 80-100% 25 - 40% 1434 (0-30) 
(subalpine fir-) (1000-1800) 
mountain gooseberry 
Ste be ka eee 








8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


















Tree Prod., ff/ac/yr Forage Prod., 


Ib/ac/yr 


Comments 


Sometimes ABBI2, no 
PICO 





(0-20) 


(0-30) Apparently seral to 
spruce &/or fir 


Sometimes ABBi2 


C.t.A 







(1600-2000) 





Resource Values. 
Resource Value 








Potential Cattle Forage Production 0 0 1 
Grazing Suitability ns ns 1 
Timber Suitability 
Potential Timber Production 4 0 4 
Developed Recreation 3-4 2-3 2-3 
Dispersed Recreation 3-4 2 2 
Scenic 3 3 2 
Road & Trail Stability 3-4 3 3 
Construction Suitability 3 3 3 
Deer & Elk Hiding Cover 3-4 1-2 5-6 
Deer & Elk Forage & Browse 1-2 1-2 1-2 
Watershed Protection 2 2 2 
Soil Stability 3-4 3 3 
Risk of Soil Loss - Natural 2 2 2 
Risk of Soil Loss - Management 3 3 3 
Risk of Permanent Depletion - Range ns ns 1 
Risk of Permanent Depletion - Timber | 3- 4 3-4 3-4 
Resource Cost of Management 3-4 3-4 3-4 
Cost of Rehabilitation 4 3-4 3-4 
Cvr__Cnst Cvr__Cnst Cvr__Cnst 
-- 0 tevin ele 59 33 subalpine fir 
-- 0 33.5 100 54.2 83 Engelmann spruce 
-- 0 39.8 100 yeh) ek} lodgepole pine 
100.0 100 12.8 100 31.0 100 mountain gooseberry 
-- 0 -- 0 C!S eal planeleaf willow 
-- 0 15.3 100 Si sd Rocky Mountain whortleberry 
-- 0 ero 20M 35 fringed brome 
-- 0 Cie’: O}\Seaeos Pumpelly brome 
-- 0 4.3 #50 14 17 bluejoint reedgrass 
-- 0 6.0 50 2.0 te 17 silvertop sedge 
-- 0 1.4 100 (Onss eX) elk sedge 
2.0 100 -- 0 Osa 17 Hood sedge 
-- 0 -- 0 O77 1% tufted hairgrass 
2.0 100 -- 0 04 33 slender wheatgrass 
-- 0 40 50 fe} RS) Thurber fescue 
-- 0 2.07) 00 OS ad? prairie junegrass 
-- 0 -- 0 03.7 arctic bluegrass 
1.0 100 0 O 2m 7, bog bluegrass 
-- 0 150 0.5 17 ~ Wheeler bluegrass 
-- 0 13. $0 O47, nodding bluegrass 
-- 0 1.0, «50 03 17 — spike trsetum 


Habitat 
Species Component Season Preference Typical Use Intensity 
Elk HCov, Rest Sum Mod. High Mod. 
Ecological Type FL3.7 Phase 1 Phase 2 CTA C.1.B CTC Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst 
TREES 
ABBI2 Abies bifolia We) 26) We ye iy Se 
PIEN Picea engelmannii 646 75 33.5 100 86.1 100 
PICO Pinus contorta -- 0 39.8 100 -- 0 
SHRUBS 
RIMO2 Ribes montigenum 40.1 100 12.8 100 20.1 100 
SAPL2 Salix planifolia O5i20 -- 0 07 33 
VAMYO Vaccinium myrtillus ssp. oreophilum - 0 15.3 100 -- 0 
GRAMINOIDS 
BRCA10 Bromopsis canadensis 0:4+25 5.3450 Obs 
BRPU9 Bromopsis pumpelliana 07 25 On 250 1:0,_233 
CACA4 Calamagrostis canadensis -- 0 43 50 -- 0 
CAFO3 Carex foenea -- 0 6.0 50 -- 0 
CAGE2 Carex geyeri -- 0 1.4 100 -- 0 
CAHO5 Carex hoodii (Osye } -- 0 - 0 
DECE Deschampsia cespitosa Voie Zs) -- 0 tee eae 
ELTR7 Elymus trachycalus 0.6 50 -- 0 01 33 
FETH Festuca thurben 0.0 25 40 50 O10 wes 
KOMA Koeleria macrantha -- 0 pisy E30) -- 0 
POAR2 Poa arctica O52 -- 0 O33 
POLE2 Poa leptocoma O's 25 -- 0 -- 0 
PONE2 Poa nervosa -- 0 1 Siu -- 0 
PORE Poa reflexa -- 0 io.) 00 -- 0 
TRSP2 Trisetum spicatum -- 0 1:0). aol -- 0 
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8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 


_______ Ecological Type 37 Phase] Phase 2 eC TA Cr BT CTC Whole ET __ 
Cvr__Cnst___Cvr_Cnst__—s Cvr_—Cnst_—sCvr_Cnst Cvr__Cnst___—Cvr_Cnst 
FORBS 
ACLAS Achillea lanulosa SRI atts 0.5 100 0.1 100 -- 0 0.5 100 0.2 83  westem yarrow 
AQco Aquilegia coerulea 07 50 -- 0 isd) S¥/ -- 0 -- 0 05 33 Colorado columbine 
ARCO9 Amica cordifolia dy 253 12.5 100 2.0 33 -- 0 12.5 100 5.2 50 _ heartleaf amica 
CHAN9 Chamerion angustifolium 0.0 25 07 50 00ers -- 0 Ove r50 02 33  fireweed 
cosc2 Conioselinum scopulorum -- 0 1.8750 -- 0 -- 0 yeh 0) 0.6 17 — Rocky Mountain hemlock-parsley 
DEBA2 Delphinium barbeyi -- 0 43 50 -- 0 - 0 43 50 14 17 — Barbey larkspur 
EREL9 Erigeron elatior OS ae25 -- 0 -- 0 4.0 100 -- 0 0.2 17 tall fleabane 
FRVI Fragaria virginiana O70 225 1.0 100 iat!) sk -- 0 1.0 100 0.8 50 Virginia strawberry 
LALE2 Lathyrus leucanthus -- 0 05 50 -- 0 -- 0 0.5 °50 0.2 17 aspen peavine 
LUAR3 Lupinus argenteus eho -- 0 2.8 100 -- 0 -- 0 14 50 _ silvery lupine 
MECI3 Mertensia ciliata -- 0 2.0 50 -- 0 -- 0 2.0 50 0.7 17 mountain bluebells 
ORPA3 Oreochrysum parryi -- 0 98 50 -- 0 -- 0 98 50 3.3 17 _ Pamy goldenweed 
ORSE Orthilia secunda -- 0 05 50 -- 0 -- 0 05 50 0.2 17 one-sided wintergreen 
PECR Pedicularis crenulata -- 0 3/7 50 -- 0 -- 0 37 = 50 1.2 17 — lousewort 
PERA Pedicularis racemosa OW e5 -- 0 ue) es! -- 0 -- 0 0.5 17 _ sickletop lousewort 
PEWH Penstemon whippleanus N20) 225 - 0 -- 0 4.0 100 -- 0 07 17  beardtongue 
POPU3 Polemonium pulcherimum 9.1 100 -- 0 10.7 100 4.0 100 -- 0 6.0 67 Jacob's ladder 
POGR9 Potentilla gracilis UB PS -- 0 D7 noe -- 0 -- 0 0.3 17 northwest cinquefoil 
PSMO Pseudocymopterus montanus i) ef) 01 50 0) 67 1.0 100 0.1 50 0.7 67 mountain parsely 
SEIN2 Senecio integerrimus V2 00) -- 0 dah Wey/ -- 0 -- 0 0.8 33 — lambs-tongue groundsel 
SOMU . Solidago multiradiata -- 0 2.0)92 00 -- 0 -- 0 OMEOU 0.8 17 — mountain goldenrod 
STLO2 Stellaria longipes 04 75 -- 0 0.4 67 0.2 100 -- 0 0.2 50 long-stalked stitchwort 
THSP Thalictrum sparsiflorum OWan2d -- 0 -- 0 3.0 100 -- 0 0.5 17 — few-flowered meadow-rue 
GROUND COVER 
.BARESO _bare soil 2S ee nD 6.0 50 23 6h 2.0 100 6:0 oO 3.5 67 bare soil 
LITTER litter and duff 94.2 100 81.7 100 92.9 100 98.0 100 81.7 100 90.1 100 — dufflitter 
ROCK cover grav+cob+ston 310") 50 90 50 AT 67 -- 0 9.0 50 5.3. 50  grav+cob+ston cover 
LGGRAV _ large gravel 1-10 cm O:0fmi25 03 50 G:F 33 -- 0 OS oU 0.1 33 large gravel 
COBBLE cobble 10-25 cm -- 0 310'9 50 -- 0 -- 0 3.0 50 1.0 17 cobble 
.BRY mosses + lichens on soil Pepe: 4s) 3.0 50 3.0) 33 -- 0 3.0, 50 27 33  onsoil mosses + lichens 
.MOSSON moss on soil Sede 8) 10:7 60 7200533 -- 0 HO W/er 71 33  onsoil moss 
.LICHEN lichen on soil 03725 io 00 04 33 -- 0 iss il) 07 33  onsoil lichen 
.W00D37 ~— wood 3-7 in diam. o 0 05 50 -- 0 - 0 05 50 0.2 17 3-7 indiam. wood 
.WO0D71_ ~—- wood 7-10 in diam. -- 0 0.4 50 -- 0 -- 0 04 50 0.1 17 7-10indiam. Wood 





Distinguishing Features. Subalpine fir, Engelmann spruce, 
Rocky Mountain whortleberry, Cryochrepts, well-drained soils. 

Distribution. Lower Subalpine Northerly slopes in the 
Gunnison Basin. This type has also been described from 
throughout Colorado, in northern Utah, and in northern New 
Mexico and Arizona. 


Variations. 





No. Species 7-14-28 26 - 28 - 30 





Plant Associations. © Abies bifolia-Picea engelmannii/ 
Vaccinium myrtillus ssp. oreophilum Johnston 1987, based on 
Abies lasiocarpa/Vaccinium myrtillus Moir 1979, De Velice 
1983-1985, Youngblood 1985. @ Abies  bifolia-Picea 
engelmannii/Vaccinium  myrtillus _ ssp. oreophilum _ phase 
Polemonium pulcherrimum Johnston 1987, based on Picea 
engelmannii/Vaccinium myrtillus/Polemonium pulcherrimum De 
Velice 1985. 
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Phase 1. PICO (n=3) Phase 2. POPU3 (n=2) Comments 


Tree Cover 56 - 66.0 - 71% 15% 

Shrub Cover 30 - 50.5 - 83% 10 - 39.5 - 69% 
Gram. Cover 0-26 -4% 3- 4.8 - 6% 
Forb Cover 0- 5.0 - 13% 23 - 58.7 - 94% 
Moss Cover 0-9% 20 - 70% 
Rock Cover 0-0.2-1% 1-3.0-5% 
Bare Soil Cover 0-0.0-0% 1-5.5- 10% 
Total Live Cover 99 - 124.2 - 161% 170 - 177.9 - 185% 











Phase 1 Phase 2 
Vegetation lodgepole pine no lodgepole pine; lower alpine 
Species such as bistort; moist 
J Species such as marsh- marigold 
Soils 
Landtorm | up to 29% slope, 10880 - 11385 ft} up to 13% slope, 10590 - 10600 ft 
Geology 
Water 
Climate 








Vegetation: Diversity low to high, TLC/S is 3.6-20.1. 






21-25 m tall, ABBI2,PIEN (+PICO in Ph.1) 
0.1-0.2 m tall, VAMYO-VASC 

CAGE2, CARO3, etc. 

ARCO2, rest sparse; GF layer 0.2-0.3 m tall 
High in Phase 2 















Much higher in Phase 2 (moister) 
Low in Phase 1 









Soils: Phase © PICO was Sampled as Dystric Cryochrepts, 
with an average texture of Sandy Loam or Sandy Clay Loam, 
very well-drained to excessively well-drained. Phase @ POPU3 
was not sampled. 





8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 










Phase 1. PICO 
Total Depth 31- 41.7-59cm 
Mollic Depth 0-23-7cm 
Permeability 59 - 70.6 - 82 
Landforms and Geology. Gentle to moderate, unprotected 
upper to middle slopes, a variety of aspects. 
Phase 1. PICO Phase 2. POPU3 
Elevation 10880 - 11068 - 11385 ft 10590 - 10600 ft 
Aspect 128 - 156 - 280° (r=0.42) NW 

Slope 3 - 14.8 - 29% 8 - 12% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. Climate. Usually outside rainshadow. 



















Community Types 
#S | TreeCover| ShrubCover | Tree Prod, ft/ac/yr | Forage Prod., Comments 


Ib/ac/yr 
lodgepole pine- 


LS- 3 55-75% PIEN:2175 (0-50) POPU3 may be 
PNC ABBI2:163 present PICO always 
TOT: 2338 present 
Rocky Mountain whortleberry (2000-2600) 
B. Engelmann spruce- LS? 70-80% 10-70% (2200-2750) (25-100) NoPICO 
subalpine fir- 
Rocky Mountain whortleberry - 
Colorado gooseberry 











Community Type 
A. Englemann spruce- 
subalpine fir- 




















Succession. Resource Values. 
Related Types. Lodgepole pine/Rocky Mtn. Whortleberry at Resource Value C.t. A Ct.B 
lower elevations on steeper slopes and less productive soils. Potential Cattle Forage Production 0 0 
Adjacent Types. Grazing Suitability ns ns 
Wildlife Management. Obstruction is 36-88% on two bal oe, KE : of 5 9 . 6 
samples, moderately low to very high, probably averaging Cera Ee ee 
a WW hi Developed Recreation 2 (slope) - 3 “ 
moderately gh. Dispersed Recreation 4 4 
pepe Es Scenic 2 2 
ecices Component Season Preference Typical Use Intensity Road & Trail Stability 3-4 9-3 
Elk HCov, Rest = Sum Mod. Mod. Construction Suitability 3 2 
Deer & Elk Hiding Cover 4 5 
Deer & Elk Forage & Browse 0-1 2-3 
Watershed Protection 2 2 
Soil Stability 3-4 2-3 
Risk of Soil Loss - Natural 1-2 1-2 
Risk of Soil Loss - Management 1-2 3-4 
Risk of Permanent Depletion - Range ns ns 
Risk of Permanent Depletion - Timber 3-4 2-3 
Resource Cost of Management 3-4 3 
Cost of Rehabilitation 4 3-4 
Ecological Type FL3.8 Phase 1 Phase 2 C.T.A C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst 
TREES 
ABBI2 Abies bifolia 3.6 100 17.5 100 3.6 100 17.5 100 91 100 subalpine fir 
PIEN Picea engelmannii 57.8 100 57.5 100 57.8 100 57.5 100 57.7 100 — Engelmann spruce 
PICO Pinus contorta 47 100 -- 0 47 100 -- 0 28 60 lodgepole pine 
SHRUBS 
JUCO6 Juniperus communis 07 33 -- 0 0.7.5 (33 -- 0 0.4 20 common juniper 
RICO2 Ribes coloradense -- 0 3.5 100 -- 0 3.5 100 14 40 Colorado currant 
RIIN2 Ribes inerme -- 0 0.5 50 -- 0 O:5ie50 0.2 20 whitestem currant 
VAMYO Vaccinium myrtillus ssp. oreophilum 49.2 100 10.5 100 49.2 100 10.5 100 33.7 100 Rocky Mountain whortleberry 
VASC Vaccinium scopanum O75 33 25.0 50 07 ©6333 25.0 50 10.4 40 broom huckleberry 
GRAMINOIDS 
CAGE2 Carex geyen ee) 0.5 50 uz -8e 05 50 1.0 40 elk sedge 
CARO5 Carex rossii iit) es! -- 0 (i033 -- 0 0.6 20 Ross sedge 
LUPA4 Luzula parviflora -- 0 3.5 100 -- 0 3.5 100 14 40 — millet woodrush 
POLE2 Poa leptocoma -- 0 0.8 100 -- 0 0.8 100 0.3 40 bog bluegrass 
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Ecological Type FL3.8 Phase 1 Phase 2 CT.A C.1.B Whole ET 
Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst 

FORBS 
ANNAZ Anemonastrum narcissiflorum ssp. zephrum -- 0 120 teno0) -- 0 1.0 50 04 20 Narcissus anemone 
AQco Aquilegia coerulea - 0 05'* 50 -- 0 05 50 0.2 20 Colorado columbine 
ARCO9 Amica cordifolia Ze S67, 9.0 100 fe ys 9.0 100 46 80  heartleaf arnica 
ARLA8 Amica latifolia -- 0 3.0 50 -- 0 3.0 50 1.2 20 broadleaf amica 
ASFO Aster foliaceus -- 0 17 100 -- 0 17 100 07 40 — leaftybract aster 
BIBIS Bistorta bistortoides -- 0 1.0 50 -- 0 N0° 50 0.4 20 American bistort 
CACO6 Cardamine cordifolia -- 0 20 ew oo -- 0 2.0 50 0.8 20 _ heartleaf bittercress 
CARH4 Castilleja rhexifolia -- 0 yoyo Kat -- 0 1) BY) 04 20 _ splitleaf paintbrush 
CHTRG Chlorocrepis tristis ssp. gracilis -- 0 03 50 -- 0 03 50 0.1 20 — slender hawkweed 
CIPA Cirsium parryi -- 0 A050 - 0 10 50 0.4 20 _ thistle 
DEBA2 Delphinium barbeyi -- 0 A050 -- 0 1 Osai50 04 20  Barbey larkspur 
DRCA4 Draba cana -- 0 05 50 -- 0 0550 0.2 20  whitlow-wort 
ERSI3 Erigeron simplex 03 33 -- 0 Hs} 6 -- 0 0.2 20 — one-stemmed fleabane 
ERSP4 Erigeron speciosus -- 0 1.0 50 -- 0 iLO yO) 0.4 20 Oregon fleabane 
FRVE Fragaria vesca -- 0 05 50 -- 0 by Gli) 0.2 20 European strawberry 
FRVI Fragaria virginiana OW) 733 -- 0 (ty xk -- 0 04 20 Virginia strawberry 
GERI Geranium richardsonii -- 0 SOU -- 0 5) 750 0.6 20 Richardson geranium 
MECI3 Mertensia ciliata -- 0 2.6 100 -- 0 2.6 100 1.0 40 — mountain bluebells 
MIPE Mitella pentandra -- 0 1.7 100 -- 0 17 100 0.7 40 _ five-stamen miterwort 
OSDE Osmorhiza depauperata -- 0 2.1 100 -- 0 2.1 100 0.8 40 sweet cicely 
PECR Pedicularis crenulata 02 eerss -- 0 02 ear33 -- 0 0.1 20 — lousewort 
PEPR7 Pedicularis procera -- 0 1.5 100 -- 0 1.5 100 0.6 40 — Gray's lousewort 
PERA Pedicularis racemosa -- 0 2.5 100 -- 0 2.5 100 1.0 40 — sickletop lousewort 
POPU3 Polemonium pulcherimum O33 5.0 100 ihe 5.0 100 24 60 Jacob's ladder 
PSMO Pseudocymopterus montanus 00 33 13 100 00 33 1.3 100 0.5 60 mountain parsely 
PSLE Psychrophila leptosepala -- 0 10.0 100 -- 0 10.0 100 40 40 — elkslip marsh-marigold 
RAUN Ranunculus uncinatus -- 0 teal 00 -- 0 1.7 100 0.7 40 hooked buttercup 
SESE2 Senecio serra -- 0 15560 -- 0 1:5 geo 0.6 20  butterweed groundsel 
SETR Senecio triangularis -- 0 3.0 100 -- 0 3.0 100 1.2 40 — arrowleaf groundsel 
SOSP Solidago spathulata Os 67 -- 0 10 «(G7 -- 0 0.6 40 dune goldenrod 
STUM Stellaria umbellata a 0 05 50 -- 0 05) 50 0.2 20 —umbellate starwort 

GROUND COVER 
BARESO bare soil 0:0) 33 5.5 100 0.0 33 5.5 100 2.2 60 bare soil 
LITTER litter and dutf 99.8 100 91.5 100 99.8 100 91.5 100 96.5 100 — dufflitter 
ROCK cover grav+cob+ston 0:0 33 3.0 100 0.0 33 3.0 100 12 60  grav+cob+ston cover 
.LGGRAV large gravel 1-10 cm O:2 eos -- 0 02d -- 0 01 20 large gravel 
.BRY mosses + lichens on soil -- 0 45.0 100 -- 0 45.0 100 18.0 40  onsoil mosses + lichens 
.MOSSON moss on soil Site a G7, -- 0 Sie 67 -- 0 1.8 40  onsoil moss 
.LICHEN lichen on soil 44 67 -- 0 44 67 -- 0 2.7 40 — onsoil lichen 
.WO0D13 ~——- wood 1-3 in diam. 0.2 67 -- 0 02 67 -- 0 0.1 40 1-3 in diam. wood 
.WO00D37 ~— wood 3-7 in diam. 09 33 -- 0 09 33 -- 0 0.6 20 3-7indiam. wood 
.WOOD71 ~— wood 7-10 in diam. 0:59 5.33 -- 0 05) 33 -- 0 0.3. 20 7-10indiam. wood 
.WO0D10 ~=— wood > 10 in diam. (OS ee) -- 0 08 33 -- 0 05 20 > 10 in diam. wood 
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8b. Subalpine Fir-Engelmann Spruce Series (Krummholz) 


8b. Subalpine Fir-Engelmann Spruce Series 
(Krummholz, Wind Deformed, Alpine Ecotone Forests) 


General Description 
Krummholz Abies bifolia-Picea engelmannii Series, described 


new here, based on Abies lasiocarpa-Picea engelmannii Series, in 
part, of Komarkova (1986-1988), and based on Picea 
engelmannii-Abies lasiocarpa Series, in part, of Hess and Wasser 
(1982). Also based on Abies lasiocarpa Series, in part, of Pfister 
and others “timberline habitat types” (1977). Also based on the 
Picea engelmannii Series of Hess (1981-1986). Includes the 
Betula glandulosa Series of Komarkova (1986). 

Consists of very short, wind-deformed trees, often mixed with 
shrubs that have the same growth form as the trees. The trees 
have their vertical branches often flagged on the leeward side 
(Hess and Wasser 1982). Some have denied that this is a “forest,” 
but I think it is, just a forest with very different growth form, 
successional patterns, and management; that is why I have 
separated these forests into their own Series. 

Wind speeds are typically high to very high for a forest, 
averaging 7-9 m/sec (Wooldridge and others 1996). 

Precipitation zone: 580-965-1260 mm/yr (Peet 1975, Fox 
1994). Growing period very short. Mean annual air temperature 
2°C (Peet 1975). “Upper elevational forest limit coincides with 
12°C June isotherm” (Larson and Moir 1989). 

Seasonal precipitation, from the Glacier Lakes study in 
southeastern Wyoming (Fox and others 1994): 


Monthly precipitation, mm (min-avg-max) 


Total 580-965.3-1260 mm/yr (Fox 1994) 








Montly precipitation, mm 


























These tree islands (or sometimes in barrier reefs, archipelagos 
or patches) often have extreme variation in microclimate from the 
outside surfaces of the island to the insides. The outside surfaces 
of the islands are subjected to extremes of wind and sun exposure 
and weather; whereas the insides can be relatively protected 
(Hess and Wasser 1982). These islands also have extreme 
variation in soils within them, as well as extreme variation from 
the island to the surrounding areas of lower-alpine, very low 


stature vegetation. The environment, successional relationships, 
and management of these stands is very different from either the 
tall forests below or the alpine sites above, so managers would be 
well advised to do some reading (see partial list below) before 
they try anything here. The environment and tree habitats seem 
very different from those at Arctic treeline in northern Canada 
(see, for example, Payette and others 1996). 

Succession among tree species usually does not follow shade- 
tolerance relationships (Pfister and others 1977). These tree 
islands can move from windward to leeward with a rate of about 
4 cm/yr (Marr 1977, reported in Pauker and Seastedt 1996). 
Seedling establishment is controlled by patterns of soil moisture, 
with few seedlings established in open patches between 
Krummholz tree islands, except for high density of seedlings in 
willow patches, probably grayleaf willow or barrenground willow 
(Weisberg and Baker 1995). The upper limits of the forest-tundra 
ecotone may be relictual from more favorable climates of the past 
(Weisberg and Baker 1995). 

Water is available to Engelmann spruce needles during the 
severe winters despite frozen soil, roots, and stems (Sowell and 
others 1996). The needles of these trees are not currently nutrient 
deficient (Barrick and Schoettle 1996). Death of Engelmann 
spruce needles on wind-exposed branches can occur at some 
threshold of negative water potential, but this dehydration could 
also occur because of “inadequate needle maturation during 
summer” (Hadley and Smith 1986). 


Distribution 
Occurs at the Subalpine-Alpine treeline in most of the 
Colorado mountains (Komarkova 1986). In the UGB, elevations 
are approximately 11,600-12,300 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 
Subalpine fir-Engelmann spruce/grayleaf willow 11,620-11,720 FL4.0 
(ABBI2-PIEN/SAGL) 


Timber Management 
Very unsuitable for normal timber management practices 


(Pfister and others 1977); not a forest in the usual sense of the 
word. Trees grow very slowly (Hess and Alexander 1986). 


Vegetation Management Practices 
None known, none recommended. 


Fire Ecology 
Kienast and Schweingruber (1986) studied ages of trees in an 
area near the alpine treeline that had burned approximately in 
1905. 
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8b. Subalpine Fir-Engelmann Spruce Series (Krummholz) 


Age distribution, all trees 
Kienast and Schweingruber (1986) 


No. trees 





16 17 18 19 20 21 22 23 24 25 26 27 28 


Year 
M@rien (Jpin2 Ma aspi2 


Fire Group 17 — High, cold and timberline habitat types 
(Crane 1982). 


Insects and Diseases 
Unknown. 


Livestock Range Management 
Unsuitable for livestock grazing: too high in elevation for 


cattle, and too windy and poorly productive of forage for sheep. 
Some sites, notably those on soils from sedimentary sources, can 
be fairly high in forage production, and could be transitionally 
grazed, but sheep should not be bedded here, because of high 
wind and water erosion potential. 


Wildlife Management 
Sometimes can be important as hiding cover for deer and elk 


as they transition to or from the alpine (Hess and Alexander 
1986). Provides food and cover for a wide diversity of birds and 
small mammals. 

This type is apparently used by bighorn sheep in high- 
elevation winter ranges. The type is a component of both the 
winter range and the summer range for bighorn sheep in the 
Buffalo Peaks area, to the northeast of the UGB; much of the 
summer range is in the alpine belt, above these sites. Within the 
winter and summer ranges, willow species (Salix) are one of the 
significant parts of bighorn sheep diet (Shepherd 1975). 


Mapping and Map Units 


Occurs as tree islands (or sometimes in barrier reefs, 
archipelagos or patches) in the midst of alpine tundra or ecotonal 
willow stands. 


Roads and Trails 

Unsuitable for roads, due to windy, fragile site, subject to 
erosion from almost any disturbance. Generally unsuitable for 
trails, but sometimes trails must cross these sites; I recommend 
that these crossings of the ecotone be planned at the lowest-angle 
slope possible. Crossings of the ecotone at slope angles >10% 
should be riprapped. Trails through timberline ecosystems should 
cross the ecotone as directly as possible (not wandering in and 
out), and be located in a way as to lessen wind and water erosion. 
This is one of the critical places (the other being riparian areas) 
where trail use and its impacts should be carefully monitored 
(Pfister and others 1977). Some artificial stabilization should be 
considered where visual values are critical. 
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Hydrology 
High to very high water yields, since in very high 
precipitation and snow depth zones. These stands are very 
valuable for watershed protection (Hess and Alexander 1986), 
and should be retained and protected if at all possible. 


Revegetation 
Revegetation is difficult, expensive, and time-consuming. I 
advise management to avoid disturbance in these ecosystems. 


Recreation Management 
Typically high to very high scenic value. The sites are stable 


enough for dispersed camping, but high winds make them mostly 
unsuitable. Unsuitable for developed recreation for the same 
reason; but planned developments can easily be relocated a few 
meters below in more protected sites. 

These sites are not very resilient to concentrated use; wind and 
water erosion can be easily accelerated. Trails through timberline 
ecosystems should cross the ecotone as directly as possible (not 
wandering in and out), and be located in a way as to lessen wind 
and water erosion. This is one of the critical places (the other 
being riparian areas) where trail use and its impacts should be 
carefully monitored (Pfister and others 1977). Some artificial 
stabilization should be considered where visual values are 
critical. 
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Distinguishing Features. Open forest canopy, Engelmann 
spruce, grayleaf willow, dwarf huckleberry, well-drained soils. 

Distribution. Upper Subalpine - lower Alpine ecotone 
Krummholz benches and slopes in the Gunnison Basin. This type 
is also known from northern Colorado high mountains. 












No. Species 20 - 29 - 38 





Plant Associations. ® Abies 


lasiocarpa-Picea 
engelmannii/Salix glauca Johnston 1987, based on Picea 
engelmannii/Salix glauca Hess 1981. 

Soils: Sampled as a Typic Cryoboroll, Sandy-Skeletal, very 
well-drained. 


Min-Avg-Max (n=2) Statistic Comments 


Tree Cover 25 - 28.6 - 32% sd = 5.0% — Very open forest; layer avg. 7-9 m tall, PIEN, rarely ABBI2 
Shrub Cover 78 - 93.5 - 109% sd = 21.9% 1-2 mtall; BEGL, SAGL, JUCO6 

Gram. Cover 4-10.4-17% sd= 8.5% Sparse, various species 

Forb Cover 11 - 32.2 - 53% sd = 29.4%  POPU3, alpine species; GF layer 0.1-0.3 m tall 

Rock Cover 13 - 21.8 - 30% sd= 11.6% High fora forest 

Bare Soil Cover 1-2.8-5% sd = 3.1% 

Total Live Cover 118 - 164.6 -211% sd = 64.8% 


sd l2./ 


Variations. 
Vegetation: Diversity low, TLC/S is 5.5-6.0. 
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8b. Subalpine Fir-Engelmann Spruce Series (Krummholz) 


Min-Avg-Max 


























Total Depth 15 - 34-53 cm 
Mollic Depth 0-85-17cm — N 
Permeability 61 \N 
Landforms and Geology. Gentle to moderate, exposed upper Wind ——> 
slopes and benches at the Subal pine-Alpine ecotone. ty a J \ 
Min-Avg-Max = 
Elevation 11620 - 11670 - 11720 ft 
Aspect 45 & 252° 
Slope 17 - 18.3 - 19% 


Formation Residual to Colluvial, from a wide variety of hard 


sources, Igneous-Metamorphic-Glacial. 
Climate. Usually outside rainshadow. Cold to very cold, 


exposed to sun, very exposed to wind. 


Community Types 
Seral #S Tree Cover Shrub C over 


Community Type Status 


A. Engelmann spruce- LS-PNC at ae 70-120% 


subalpine fir- 
Succession. Poorly known. Probably very slow. —_——Ecological Type Fl4.0 Whole ET 















Tree canopies short, avg. 
around 2.5 m; bog birch 
sometimes present 











gray leaf willow-dwarf bilberry 

















Related Types. This is the only Krummholz type in the UGB. — GUuMNcoS ..* ov _inst 
Adjacent Types. Cold spruce-fir forests, especially subalpine | AGHU Agrostis humilis 23 50 alpine bentgrass 
ms tain e AVHO3 — Avenula hookeri 0.3 50 mountain oat 
fir Enge Imann spruce/moun gooseberry ot atek rotected CAST36 —Calamagrostis stricta 18 50 Northem reedgrass 
Subalpine slopes and benches. Grayleaf willow-barrenground CARGS 0 Caran loonee 05 50  silvertop sedge 
willow carrs on wetter, more-protected slopes. Alpine tundra Si Se oy ia 25 50 — Ross sedge 
: estuca brachyphylla ssp. coloradensis 05 50 alpine fescue 
types on even colder sites above. POGL Poa glauca 0.2 50 — Greenland bluegrass 
Resource Values. POLE2 Poa leptocoma 1.0 50 — bog bluegrass 
Resource Value C.t. A TRSP2 __Trisetum spicatum 1.3 50 spike trisetum 
; : FORBS 
Potential Cattle Forage Production 0 ACLAS Achillea lanulosa 03 50 — westem yarrow 
Grazing Suitability ns ACROT —Acomastylis rossii ssp. turbinata 15 50 alpine avens 
Timber Suitability ns ALLIU Allium 0.3. 50 — onion 
Potential Timber Production 04 ANNAZ — Anemonastrum narcissiflorum Ssp.zephrum 5.8 50  narcissus anemone 
; ANRO2 — Antennaria rosea 0.4 100 — rose pussytoes 
Developed Recreation aed ARCO9 Amica cordifolia 23 100 — heartleaf amica 
Dispersed Recreation 2-3 ASTER Aster 4.0 = tO! User 
Scenic 4-5 BIVi2 Bistorta vivipara 0.5 50 viviparous bistort 
Road & Trail Stability 4 BODR Boechera drummondii 01 50  false-arabis 
Construction Suitability 120 BOFE Boechera fendleri 0.3 50  false-arabis 
De CHANS —Chamerion angustifolium 13 100  fireweed 
Deer & Elk Hiding Cover 2-3 CYFR2 — Cystopteris fragilis 10 50 brittle fem 
Deer & Elk Forage & Browse 1 DRAU Draba aurea 0.2 50 golden whitlow-wort 
Watershed Protection 3-4 ERIGE2 —Erigeron 07 50 — fleabane 
Soil Stability 3 ERFO3 —_Erigeron formosissimus 0.7 50 beautiful fleabane 
Risk of Soil Loss - Natural 3-4 aed iol ose rhomboidea 0.3. 50 — diamond-leaf saxitrage 
: ; edicularis groenlandica 16 50 — elephantella 
Risk of Soil Loss - Management 3-4 PEWH _Penstemon whippleanus 15 100  beardtongue 
Risk of Permanent Depletion - Range ns PHSE Phacelia sericea 0.1 50 purple fringe 
Risk of Permanent Depletion - Timber ns POPU3 —_— Polemonium pulcherrimum 5.8 100 Jacob's ladder 
Resource Cost of Management 4-5 ee edly diversifolia 0.2 100 — varileaf cinquefoil 
ers g agina saginoides 08 50 arctic pearwort 
Cost of Rehabilitation ses SEDE2 _Selaginella densa 1.3 50 little club-moss 
Wildlife Management. Obstruction 50% (moderate-mod. ari Eta pare iH = afbeke ries 
; a I umbellate starwo 
high) on one sample. TAOF Taraxacum officinale 0.3 50 — common dandelion 
Habitat VINU2 Viola nuttallii OSee50 Nuttall violet 
Species Component Season Preference Typical Use Intensit FORB CROLND EA 20 50 unknown forb 
Elk HCov, Travel Sum Mod-Mod.High Mod.High ‘BARESO bare soil 28 100 bare soil 
Ecological Type FL4.0 Whole ET LITTER litter and duff 74.1 100 duff litter 
Cvr__Cnst ROCK —_— cover grav+cob+ston 15.0 50  grav+cob+ston cover 
‘(aa BIREEGIE. Lieu th Tt DGhee So -SMGRAV small gravel < 1 cm 1.5 50 — small gravel 
ABBI2 _Abies bifolia 9.0 50 — subalpine fir LGGRAV large gravel 1-10 cm 03 50 large gravel 
PIEN Picea engelmannii 19.6 100 — Engelmann spruce COBBLE cobble 10-25 cm 3.2 50 cobble 
SHRUBS STONES Stone > 25 cm 18 50 © stone 
BEGL Betula glandulosa 35.0 50 — bogbirch, -LIVEPL __ live plant bases 1.4 50 live plant bases 
JUCO6 —_ Juniperus communis 25 50 — common juniper _BRY mosses + lichens on soil 2.0 50 — onsoil mosses + lichens 
SAGL Salix glauca 24.4 100 — grayleat willow MOSSON moss on soil 43 50 — onsoil moss 
VACE Vaccinium cespitosum 6.5 100 — dwarf bilbery LICHEN lichen on soil 8.5 50 — onsoil lichen 
VAMYO Vaccinium myrtillus ssp. oreophilum 25.0 50 Rocky Mtn. whortleberry 
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9. Limber Pine Series 


9. Limber Pine Series 


General Description 
Pinus flexilis Series of Pfister and others (1977), Layser and 


Schubert (1979), Hoffman and Alexander (1980), Hess (1981- 
1986), Steele and others (1981-1983), Mauk and Henderson 
(1984), Alexander (1985-1986- 1988), Komarkova (1986-1988), 
DeVelice and others (1986), and Muldavin and others (1990). 

Characteristically dry, cold, windswept, steep, rocky sites. 

Precipitation zone: 230-360-450 mm/yr (9-14-18 in/yr) (Steele 
and others 1981-1983). Mean annual air temperature 4.3°C 
(Steele and others 1983). 

Patches of limber pine in a stand are genetically variable 
(Torick and others 1996). 

Distribution 
In the UGB, elevations are approximately 9,000-10,500 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation ET. Page 
Limber pine-Douglas-fir/common juniper-moss 9,000-9,780 FL6.1 
(PIFL2-PSME/JUCO6-moss) 


Timber Management 
This sites are unsuitable for timber management of any kind, 


because limber pine is not a commercial species, tree productivity 
is very low, stands are sparse, and tree regeneration is sporadic 
(Pfister and others 1977, Hoffman and Alexander 1980, Steele 
and others 1983, Mauk and Henderson 1984, Hess and Alexander 
1986, Komarkova and others 1988). The sites are usually steep, 
rocky, and difficult to access, and there are no problems here that 
can be solved with silviculture. Tree form is poor for both limber 
pine and Douglas-fir (Steele and others 1983). 


Vegetation Management Practices 
None known. 


Fire Ecology 
Fire Group 6 — Limber pine habitat types occurring below 


upper timberline. Fire frequency is probably highly variable 
(Crane 1982). 


Insects and Diseases 
Unknown. 


Livestock Range Management 
Livestock make very light use of these sites, because of low 


productivity, rockiness, steepness, and wind exposure. 


Wildlife Management 
Forage and browse values are low to moderately low 


(Komarkova and others 1988). 

Limber pine seeds are large, an important food for rodents and 
birds, some of which cache the seeds, and for bears which eat the 
seeds directly as well as raiding the caches (Komarkova and 
others 1988). Unexcavated squirrel or bird caches may be an 
important means of limber pine reproduction (Steele and others 
1983, Benkman and others 1984). Limber pine stands often have 
their origin in bird migrations, especially by nut-eating birds such 
as Clark’s nutcracker. Clark’s nutcrackers and red squirrels are 
responsible for much of the predation on limber pine seeds in 
northern Arizona (Benkman and others 1984). 

Several of these stands on rocky, exposed ridges are used by 
bighorn sheep (Hess and Alexander 1986, Alexander 1986, 


Komarkova and others 1988). Bull elk will sometimes use these 
sites for standing lookouts, since the views are usually 
spectacular. Otherwise, big game use is light to none, forage and 
browse values are low, and wind exposure is high. 


Mapping and Map Units 
Small to medium-sized stands, usually isodiametric. 


Roads and Trails 
Very unsuitable for roads and trails, since they are steep, 
rocky, and windy. On the other hand, they are usually small 
enough to avoid. 


Hydrology 


Revegetation 
Revegetation is usually unnecessary. 


Recreation Management 
Scenic value is usually spectacular, but rarely does a person 
see these sites, even on foot. Poorly suitable for roads and trails, 
because of steepness, rockiness, and slope instability. Poorly 
suitable for dispersed or developed recreation because of 
steepness, rockiness, slope instability, and wind exposure. 
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Distinguishing Features. Limber pine, convex exposed talus 
slopes. 

Distribution. Subalpine southerly slopes in the Gunnison 
Basin. This type is also known from Idaho, northwestern 


Min-Avg-Max (n= 2) Statistic 
Tree Cover 26 - 35.9 - 45% sd = 12.9% 
Shrub Cover 2- 8.8 - 16% sd = 9.5% 
Gram. Cover 0 - 8.0 - 16% sd = 11.3% 
Forb Cover 0-9.1-17% sd = 11.8% 
Rock Cover 20 - 36.5 - 53% sd = 23.3% 
Bare Soil Cover 1-56 - 10% sd = 6.2% 
Total Live Cover 29 - 61.7 - 94% sd = 45.5% 
No. Species 18-21-24 sd = 4.2 


Wyoming, throughout Colorado, and in northern New Mexico 
and southern Utah. 

Variations. No phases known from the UGB. 

Vegetation: Diversity very low, TLC/S is 1.6-3.9. 


Comments 

Very open forest canopy; avg. 10 m, PIFL2, PSME 
Sparse, JUCO6, HODU, RIBES, etc. 

Sparse, various species, random 

Various species 

High rock cover, gravel-cobble-stone-bedrock 


Extremely low for a forest 





Plant_Associations. © Pinus flexilis/Juniperus communis 
Steele 1979, Hoffman 1980, Peet 1975. 

Soils: Sampled as various Lithic, Fragmental soils on 
Stabilized rock slides, very well-drained. 











Landforms and Geology. Steep, exposed, convex, upper 
slopes, Southerly. 
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Min-Avg-Max Statistic 





Elevation 9000 - 9390 - 9780 ft sd = 552 ft 
Aspect 203 - 156 - 260° r= 0.42 
Slope 22 - 37.6 - 53% sd = 22.0% 





Formation Residual to Colluvial, from a wide variety of sources, 
Igneous-Metamorphic-Glacial. Low to moderate potential for 
mass movement. 





A. Limber pine- (Douglas-fir-) 
(common juniper-) (ocean-spray ) 


9. Limber Pine Series 


Climate. In moderate rainshadow or deep rainshadow. Cool 
to cold, very exposed to sun, exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 





Succession. Poorly known. 
Related Types. None. 
Adjacent Types. Spruce-fir or Douglas-fir forests on better 
developed less-windy slopes. 
Resource Values. 
Resource Value 


Potential Cattle Forage Production 


C.t.A 









Grazing Suitability ns 
Timber Suitability ns 
Potential Timber Production 0-1 
Developed Recreation 0 
Dispersed Recreation 0 
Scenic 5-6 
Road & Trail Stability 1 
Construction Suitability 0 
Deer & Elk Hiding Cover 1-2 
Deer & Elk Forage & Browse 1-2 
Watershed Protection 0-1 
Soil Stability no soil 
Risk of Soil Loss - Natural na 
Risk of Soil Loss - Management na 
Risk of Permanent Depletion - Range ns 
Risk of Permanent Depletion - Timber ns 
Resource Cost of Management 5-6 
Cost of Rehabilitation 5-6 


Wildlife Management. Obstruction not measured, probably 
low to moderately low. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule Deer ‘Travel Sum Low Low 
Elk HCov, Rest Sum Low Low-VeryLow 
Bighorn Travel, Rest Sum Mod. High Mod. 


Ecological Type FL6.1 Whole ET 
Cvr_Cnst 
TREES 
PICO Pinus contorta Py ND 
PIFL2 Pinus flexilis 30.8 100 
PSME Pseudotsuga menziesii 25 100 
SHRUBS 
HODU Holodiscus dumosus 0.5 100 
JUCO6 Juniperus communis 2.6 100 
LEPU Leptodactylon pungens On 50 
RIIN2 Ribes inerme if Su 50) 
ROWO Rosa woodsii TOO. 
SYRO Symphoricarpos rotundifolius Ser OU 
GRAMINOIDS 
AGSC5 Agrostis scabra Sioa. 
CAGE Carex geophila 2.0 50 
FETH Festuca thurberi 2.0 50 
PONEI2 Poa nemoralis ssp. interior 1 Sule SU 
PORE Poa reflexa “Oat, 
FORBS 
ACLA5 Achillea lanulosa 05 50 
ASTER Aster 0:4. 4 50 
BODI4 Boechera divaricarpa OTe 50 
CIAU3 Ciliaria austromontana S10 ie 50 
DEINS Descurainia incaca 0 Agee 50 
DRAU Draba aurea 0.1 50 
FRVI Fragania virginiana 2050 
GIPI Gilia pinnatifida 05 50 
HEVI4 Heterotheca villosa Oct (50 
NOMO2 Noccaea montana 0.1% 200) 
POHI6 Potentilla hippiana Os "50 
SEIN2 Senecio integemmus Oetis0 
GROUND COVER 
BARESO bare soil 5.6 100 
LITTER litter and duff 57.9 100 
ROCK cover grav+cob+ston 10.0 50 
GRAV gravel 0.2-10 cm 2.6 50 
STONES stone > 25 cm Otero 
.BEDROC bedrock exposed 23.7 50 
.BRY mosses + lichens on soil 15.0 100 
-wooD wood > 1 in diam. 88 50 


lodgepole pine 
limber pine 
Douglas-fir 


ocean spray 
common juniper 
granite gilia 
whitestem currant 
Woods rose 
mountain snowberry 


rough bentgrass 
dryland sedge 
Thurber fescue 
interior bluegrass 
nodding bluegrass 


westem yarrow 

aster 

false-arabis 

spotted saxifrage 
Richardson tansy mustard 
golden whitlow-wort 
Virginia strawberry 
sticky gilia 

hairy golden aster 
candytutt 

horse cinquefoil 
lambs-tongue groundsel 


bare soil 

duff litter 
grav+cob+ston cover 
0.2-10 cm gravel 

stone 

exposed bedrock 

on soil mosses + lichens 
> 1in diam. wood 
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10. Aspen Series 


10. Aspen Series 


General Description 
Populus tremuloides Series of Hoffman and Alexander (1980- 


1983), Hess (1981-1986), Hess and Wasser (1982), Steele and 
others (1983), Komarkova (1986-1988), and Alexander (1986- 
1988). 

Soils in this Series, where aspen is the climax dominant, are 
moister, have a higher pH, and more organic carbon than those in 
conifer stands; air temperatures are generally higher in the aspen 
stands, but subsurface (0-2 in) temperatures are lower (Hoff 
1957). Number of soil invertebrates was generally higher in aspen 
stands, with all groups of macroinvertebrates significantly higher 
in aspen, except beetles (Hoff 1957). Hoff (1957), working in 
northern Colorado, found no consistent differences between 
aspen and conifer stands, in relative humidity, air temperature, or 
light intensity during the growing season. On the other hand, 
Archibold and others (1996), working in southern Saskatchewan, 
found relative humidity higher inside an aspen stand than in 
adjacent grassland; soil surface temperature was cooler in the 
aspen stand in the summer, but warmer in the winter, than the 
adjacent grassland. 

Aspen grows in clones: relatively distinct 1-3 ha (2-7 ac) 
groves of trees, all with the same genotype (Gullion 1985, 
Shepperd 1993a). Aspen reproduces in this area entirely from 
root suckers, there is effectively no reproduction from seed, 
making the clonal characteristics more important than stem 
characteristics (technically a stem is called a “ramet”; Shepperd 
1993a). A common root system can connect 50-100 stems, and be 
as much as 17 m (56 ft) radius (Tew 1969-1970, Schier 1973, 
Schier and Zasada 1973); the connections making up the root 
system can persist for at least 15 yr after disturbance (Shepperd 
1993a). The small sprouts in the understory of an aspen canopy 
are usually permanently suppressed; they are shorter, thinner, and 
more rotten than dominant trees (Betters and Woods 1981). The 
implications of the clonal growth and vegetative reproduction of 
aspen were not well known to older authors, so readers must use 
caution when interpreting older literature. In particular, the small 
sprouts in the understory of a mature aspen stand will never reach 
the overstory, so they are incorrectly termed “reproduction.” For 
examples of faulty thinking, see Dayton and others (1937) and 
Houston (1958). Rooting depths are up to 175-290 cm = 65-115 
in (Gifford 1966). These clones (genotypes) may have differences 
in branching, stem color, phenology, and decay characteristics 
(Wall 1971); their differences in protein content may cause some 
clones to be browsed by elk much more than others (McNamara 
1973). Two components of the same clone growing on different 
sites can have very different volume and decay volume, even 
though they don’t appear different superficially (Wall 1971). 

Aspen trees are sensitive to fire because of their thin bark; most 
stems are killed by fire (Hungerford 1988). Fire at the base of 
aspen stems kills the stems of small stems preferentially (Brown 
and DeByle 1987). Aspen sprouting is stimulated primarily by 
release from hormonal suppression (clearcutting does this nicely) 
and by fire (Patton and Avant 1970, Hungerford 1988). 

Romme and others (1995) state that stand initiation in the 
Rocky Mountains is a combination of factors that has not 
occurred in a long time, probably 100-170 yr in the UGB. In the 
Yellowstone ecosystem, “the period 1870-1890, when the 
present-day aspen stands were generated, was historically unique: 
numbers of elk and other browsers were low, climate was 
relatively wet, extensive fires had recently occurred, and large 
mammalian predators of elk (e.g., wolf, Canis lupus) were 
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present. This combination of events has not recurred since 1900” 
(Romme and others 1995). 

Aspen typically regenerates abundantly after a fire. After a 
severe fire, suckers arise from a deeper level in the soil (9 cm vs. 
5-6 cm for lightly burned stems; Brown and DeByle 1987). The 
reason why fire stimulates aspen sprouting apparently has to do 
with soil temperature; surface soil temperature is 20-30°F warmer 
in burned sites in July (Hungerford 1988). The factors influencing 
aspen self-regeneration are several to many, and related in a very 
complex way; frequently it is not possible to separate these 
factors or to assign events (such as sprout failure) to one or a few 
factors (Hildebrand and Jacobi 1990, Johnston 1996). 

Kaufmann and others (1982) derived equations relating total 
leaf area (¢, m?), effective projected leaf area (e, m2), tree basal 
area (b, cm?), and tree dbh (d, cm), for aspen: 


t = 0.1685 — 0.0000787b 
t = 0.132d’ — 0.0000486d* 
e = 0.0535 — 0.000025 1b 


e = 0.0420d” — 0.0000155d* 

The number of aspen sprouts decreases exponentially from the 
time of the disturbance that stimulated sprouting. Shepperd 
(1993a) derived an exponential equation to relate live stems per 
hectare (S, 1/ha) to age of the sprout crop (a, yr): 


Sieolgd 82,93) Gvg ines 
Most of this exponential decline in live stems occurs when all 
suckers that share a root node die (Shepperd 1993a). 

Between 8 and 14 years of age, an aspen stand has dramatic 
increases in biomass, leaf area, and crown stratification 
(Shepperd 1993a). The number of aspen stems in a stand declines 
with age, especially after 60-70 yr age; the basal area of aspen 
peaks around 80 yr age, and declines appreciably by 100 yr 
(Mueggler 1994). There is an inverse relationship between aspen 
site quality and stem numbers in middle-aged stands (Mueggler 
1994). Pocket gophers (Thomomys bottae) can slow down or 
prevent aspen from expanding into adjacent sites dominated by 
herbaceous plants (Cantor and Whitham 1989). Under favorable 
moisture conditions, an aspen stand can make a Mollic epipedon 
in a relatively short time — around 200-300 yr. At that point, there 
is usually a rich assembly of tall and medium shrubs, tall grasses, 
and tall forbs. The litterfall from the deciduous aspen trees, 
shrubs, and herbaceous plants continues to build the upper 
organic-rich soil layers, and so effectively excludes conifer 
seedlings. 

Shepperd (1993a) derived an equation to relate dry weight of 
aspen stems (W, g) as a function of basal diameter (d, cm): 


We= 5995170 2%m 

Individual aspen stems often have poor form, which can be 
due to snow damage or spring frosts (Egeberg 1963), browsing, 
trampling, or disease. 

Woods and others (1982) derived an equation relating 
understory production (P, kg/ha/yr) to overstory basal area (b, 
m?/ha). However, there are many points on their scatter diagram 
off the curve. 





P = 699.4 + 1618.8e 003% 
Precipitation zone: 450-840-1,150 mm/yr (18-33-45 in/yr) 
(Sampson 1925, Jones 1971, Bartos and Lester 1984, Hess and 
Alexander 1986, Greenway 1990); usually about two-thirds of 


this is as snow (Brown and Thompson 1965). Growing season 
precipitation 81-135-200 mm (3-5.3-8 in). Growing period -130- 
da (Brown and Thompson 1965). Total soil moisture (0-8 ft) in 
the spring 1070-1163-1270 mm (42-45.8-50 in), in the fall 740- 
810-890 mm (29-21.9-35 in). Water use during the growing 
season 3.4-4.19-5.1 mm/da (0.13-0.165-0.20 in/da) (Brown and 
Thompson 1965). Mean July temperature 12-15.2-20°C (Brown 
and Thompson 1965, Morgan 1969, Cox 1968). July daytime 
temperatures 15-21.8-28°C, nighttime temperatures —2°C - 5B a 
- 8.5°C; July daytime relative humidity 20-30.6-60%, nighttime 
relative humidity 86-91.2-95% (Cox 1968). 

Equations for estimating monthly precipitation based on 
elevation, latitude, and relief are given in Jones (1971). The 
following chart shows seasonal precipitation for Cumbres, in far 
southern Colorado, in an aspen stand, and from Jones’ Plot 32 
(data from Jones 1971). 


a see alee eel 7 
[Bes sre ari ieee tee A am nee 
[Me sR ea Fe 

He [Pate Vier 
ete lc a ee 


& 
E 
= 
3 
g 
— 
3 
ro 








— Plot 32 
Plot 32 avg. 


—S- Cumbres 
—— Cumbres avg. 





Dashed line shows monthly average at Cumbres, 72.6 mm, total of 871.2 mm/yr. 
Dotted line shows monthly average at Plot 32, 55.7 mm, total of 668.4 mm/yr. 


Jones (1971) gives the following site climate data for one of 
his plots (Plot 32): 


Factor J Fi Miao Ales M J JA Sa Onre Nad 
Temp., °C iene 2k) oe ub iek ioe Jou lee) 67-09 70.0 
ActualET,cm 0 0 0 2324 7TERECS 8.0 PESTS ST are 0 0 
Pot. ET, cm 0 0 0 23 47 69 86 87 69 47 O 0 
Precip.,mm 64.3 74.2 81.3 485 33.0 30.7 521 71.4 51.1 549 50.8 56.1 


Depletion, cm -0.02 -0.38 -0.71 -0.38 -0.53 , 


Distribution 

Stable aspen forests, where conifers are not showing any signs 
of succeeding aspen, occur on the western slope of the 
Continental Divide, in western Colorado, northern New Mexico, 
western Wyoming, eastern Utah, and southern Idaho (Morgan 
1969, Reed 1971, Johnston and Hendzel 1985). In contrast, most 
aspen stands outside this area are seral to one or more conifer 
species (Marr 1961, Reed 1971, Johnston and Hendzel 1985). 

In the UGB, elevations are 8,060-9,430-10,400 ft. 
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Plant Associations in the UGB 

The aspen stands in the UGB formerly assigned to “‘aspen/elk sedge” 
are now believed to be one or more of: 

1. Douglas-fir-aspen/serviceberry-pachistima that has lost its seed 
source by severe or persistent fire in the past, and/or 

2. Aspen/serviceberry or Douglas-fir/serviceberry from which the 
shrubs have been removed by browsing herbivores, or 

3. Spruce-fir/elk sedge from which the conifers have been 
removed by fire (and disease?). 

Stands once assigned to “aspen/pachistima” can be found under 
subalpine fir-Douglas-fir/pachistima. 

The stands once thought to be “aspen/snowberry plant association” 
are assigned to an herbivore-depleted community type within 
aspen/serviceberry. 

The stands once called “aspen/kinnikinnick” are Douglas-fir/ 
kinnikinnick from which the Douglas-fir seed source has been removed 
by persistent and/or intense fires centuries ago. 


Plant Association and Code Elevation E.T. Page 
Asper/Saskatoon serviceberry-snowberry 8,060-9,600 FM1.0 
(POTR5/AMAL2-SYRO) 
typical phase 8,060-9,600 —Ph. 1 
phase chokecherry (PAVI11) 8,520-8,680 —Ph. 2 
phase bracken fern (PTAQ) 8440 —Ph.3 
Asper/Thurber fescue (POTR5/FETH) 9,035-10,400 FM1.5 
typical phase 9,280- 10,400 —Ph. 1 
phase snowberry-serviceberry-chokecherry 9,035-9,600 —Ph. 2 
SYRO-AMAL2-PAVI11 : 
Asper/meadow-rue-peavine (POTR5/THFE-LALE2) 9,120-10,080 FM1.7 
typical phase 9,120-10,080 —Ph. 1 
phase osha (LIPO) 9,140-9,960 —Ph. 2 


Timber Management 

Aspen dominates stands within this Series, and it is managed 
for the high wildlife value of aspen stands, watershed protection 
values, and/or managed for its wood-fiber values (either 
sawtimber or fuelwood). Sites are less stable than stands seral to 
conifers, in the Douglas-Fir or Spruce-Fir Series (Komarkova and 
others 1988). 

Aspen usually sprouts vigorously after disturbance 
(Komarkova and others 1988). Tree productivity varies from 
moderate to high. Clearcutting is the preferred method for 
regenerating an aspen stand. Burning directly after clearcutting 
enhances the production of aspen sprouts that will repopulate the 
new stand (Hoffman and Alexander 1980-1983, Hess and 
Alexander 1986, Alexander and others 1986, Komarkova and 
others 1988). Clearcutting in small patches or blocks is possible, 
where the clearcut patches can be protected from elk and 
livestock (Hoffman and Alexander 1983); otherwise clearcut 
patches should be as large as possible to lessen browsing effects 
(Beeson 1987, Johnston 1996). Thinning is possible, but will not 
increase merchantable tree volume (Alexander and others 1986). 

When the clearcut aspen stand is adjacent to a subalpine 
Thurber fescue grassland, the grassland may expand somewhat at 
the expense of the forest (Hoffman and Alexander 1980, Hess 
and Alexander 1986, Komarkova and others 1988). 

Slash management is critical in most aspen cutting areas, since 
slash left in the stand impedes access by livestock, desirable to 
protect aspen sprouts from browsing animals, but undesirable for 
livestock management (Beeson 1987). A compromise could be 
leaving enough slash to impede livestock (and big game) use until 
the aspen sprouts grow out of the animals’ reach (Beeson 1987). 

Growth and yield models for aspen stands are discussed in 
Mowrer (1987). Stand stocking after clearcutting is shown below, 
from Crouch (1986). 
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which aspen is cut down, stacked, and burned, the understory 
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(Crouch 1986) Aspen cut and bumed 
Understory Production (Crouch 1981) 
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On those same southwestern Colorado stands, the overall 
cover changed after cutting (Crouch 1983a): 


Changes in cover after cutting 
*Understory only (Crouch 1983a) 


Canopy cover, % 


0 Forb canopy cover, % 





Years after clearcutting 


—@ Graminoids 
—> Litter 


-@ Aspen* -t Shmubs 
—© forbs —*- Wood 


Patton and Jones (1977) recommend a timber rotation of 20- 
30 yr for increasing browse for big game wildlife. 


Fire Ecology 

Fire that removes the aspen overstory stimulates aspen 
sprouting by removing the hormonal suppression of the tips of the 
growing aspen stems, and by warming the soil surface. Soil 
surface temperatures in severely burned sites can be 20-30°F 
higher than in unburned sites (Hungerford 1988). 

Elk use a sprout crop preferentially and heavily after a burn in 
their winter range (Basile 1979). 

68 yr after a natural stand-replacing fire in an aspen stand, tree 
heights were 17.6-22.8-27.4 m (57.9-74.8-89.7 ft) (Jones and 
Trujillo 1975). 

Probability of aspen stem mortality from fire is strongly 
related to dbh (as it determines bark thickness), char height, and 
circumference charred. On trees killed, circumference charred is 
>75% but <50% on live trees. Char heights of 30 cm have a 90% 
probability of killing aspen <25 cm dbh. Minimum flame heights 
required to kill aspen varies from 10 cm for 10 cm dbh, to 60 cm 
for a 25 cm dbh tree (Brown and DeByle 1987). Fire intensity 
largely determines suckering depth (Brown and DeByle 1987). 

Fire Group 10 — Quaking aspen habitat types (Crane 1982). 

Response of understory vegetation to burning is shown in the 
following, from Bartos and Mueggler (1979): 
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Understory production after buming 
Bartos and Mueggler (1979) 
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Insects and Diseases 
Most aspen stands, even apparently healthy ones, have a wide 
variety of insects and diseases. Summaries can be found in Hinds 
and Wengert (1977), Walters and Beatty (1984), and Hildebrand 
and Jacobi (1990). 


Livestock Range Management 

Forage production ranges from moderate to high when the 
stands are in good condition, undepleted by continual herbivore 
use; continued use can reduce the productivity markedly. Live 
understory vegetation production on aspen range in good, 
undepleted condition, can be 2500-3500 Ib/ac/yr, in poor 
condition, 900-1,200 lb/ac/yr, and in depleted condition, 150-400 
Ib/ac/yr (Turner 1951, Hess and Alexander 1986). 

Parts of aspen forest that are adjacent to nonforested 
rangeland are used a great deal more by livestock than those > 0.2 
mi inside a closed-canopy stand, in spite of the presence of large 
quantities of palatable forage in the latter. Somewhat more use 
can be made of interior stands by sheep, a herded animal, than 
cattle. 

Most of the forage in aspen stands is forbs or shrubs, grasses 
and grasslikes are typically either of unpalatable species, or else 
rendered relatively unpalatable by shading. In some places, elk 
sedge can be an important forage species for cattle (Paulsen 
1969). 

The following table (from information in Houston 1954 and 
Johnston and Hendzel 1985) shows decreaser and increaser plant 
species with livestock grazing use, or canopy reduction or 
removal: 


Decreasers 
G_ Species Common Name Comments 
S Acer glabrum Rocky Mtn. maple _Palatable 
F Aconitum columbianum monk's hood Poisonous to livestock 
S  Amelanchier alnifolia serviceberry Palatable 
F_ Aster engelmannii Engelmann aster —_ Not very palatable 
G_ Bromopsis spp. brome Palatable 
F Delphinium barbeyi tall larkspur Poisonous to livestock 
G_ Elymus glaucus blue wildrye Not very palatable 
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G Elymus trachycaulus slender wheatgrass Moderate palatability 
G_ Festuca thurberi Thurber fescue Palatable 
F Frasera speciosa monument plant Moderate palatability 
F Galium septentrionale northern bedstraw Somewhat palatable 
F Heracleum sphondylium cow-parsnip Palatable 
F  Lathyrus leucanthus aspen peavine Moderate palatability 
F Ligusticum porteri osha Palatable! 
F Polemonium spp. polemonium 
S_ Ribes spp. currants 
F Senecio serra butterweed 
F Osmorhiza spp. sweetroot Palatable 
F Maianthemum stellatum star Solomon-plume Not palatable 
F  Valeriana spp. valerian Palatable 
F Vicia americana American vetch Palatable 
Increasers 
G__ Species Common Name Comments 
F Achillea lanulosa yarrow Unpalatable 
- Artemisia spp. sagebrush or sage _ Either shrub or forb 
F Aster spp. aster 
F Chamerion angustifolia fireweed 
S  Chrysothamnus spp. rabbitbrush 
F Cirsium spp. thistle 
F  Collomia linearis slender-leaf collomia 
F Descurainia spp. Tansy mustard 
F Dugaldia hoopesii orange sneezeweed Poisonous to cattle 
F  Fragaria spp. strawberry 
F  Gayophytum spp. ground smoke 
F Geranium spp. geranium 
F  Ipomopsis aggregata trumpet gilia 
F  Lactuca serriola false-lettuce 
F  Lepidium spp. peppergrass 
F Madia glomerata tarweed 
F  Oligosporus spp. wild tarragon 
F  Orthocarpus luteus owl clover 
F Polygonum douglasii Douglas knotweed 
F  Potentilla spp. cinquefoil 
F Ranunculus spp. buttercup 
S Rosa woodsii Woods rose Palatable; resistant to 
grazing 
F Rumex spp. dock 
F Senecio spp. groundsel 
G_ Stipa spp. needlegrass These spp. usually not 
palatable 
F Taraxacum officinale dandelion Palatable but too low 
to 
graze 
F  Urtica gracilis stinging nettle Poisonous 
F Wyethia spp. mule’s ears 
Neutral Species 
G__ Species Name Common Name Comments 
F Aquilegia coerelea Colorado columbine 
G Carex geyeri elk sedge 
F Castilleja spp. paintbrush 
F  Erigeron spp. fleabane Some species decrease, 
some species increase 
G_ Festuca idahoensis Idaho fescue Palatable; prefers open 
areas 
F  Gentiana spp. gentian 
S  Mahonia repens Oregon-grape 
S  Paxistima myrsinites pachistima 
T Populus tremuloides aspen (sprouts) Palatable, especially to 
elk 
S Padus virginanus chokecherry Palatable; prefers open 
areas 
F  Pteridium aquilinum bracken fern Somewhat poisonous? 
S Sambucus spp. elderberry Preferred by elk 
S — Symphoricarpos rotundifolius mtn. snowberry Stimulated by fire 
F Veratrum tenuipetalum false-hellebore Heavy soil, ponded 
water 


From this table, you can see that most plant species palatable 
to livestock are forbs; there are some palatable shrubs, but 
relatively few palatable grasses or grasslikes. 

Houston (1954) has devised a range condition rating based on 
six criteria: four groups of plant species, soil cover (vegetation 
plus litter), and evident indicators of erosion. Another criterion he 


254 


uses, “presence of aspen reproduction,” is inappropriate given 
what we now know about clonal aspen reproduction processes. 
Aspen sprouts are palatable to livestock, which can result in 
loss of some sprouts in regenerating clearcuts (Larson 1959). 
Damage to sprouts due to grazing is directly proportional to 
grazing intensity, by either cattle or sheep (Sampson 1919). 





Damage to aspen stems 
Sampson (1919) 
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Sampson (1919) suggests that on aspen clearcuts in cattle range, 
if the aspen sprouts have been destroyed so that a commercial 
stand will not be formed, then the “range has been stocked 
beyond its normal carrying capacity.” I suppose the same would 
apply to use by elk. In parts of Alberta, where aspen is considered 
a noxious weed that invades rangeland and reduces grazing 
capacity, “a single late grazing [by cattle] eliminated aspen 
regeneration” (Fitzgerald and Bailey 1984, also see K. Jones 
1983 and Fitzgerald and others 1986). Timber management and 
range management should be coordinated to ensure that aspen 
regeneration crops are not lost. Livestock damage is mostly 
(90%) due to browsing, but also occurs as a result of trampling 
and rubbing (Sampson 1919). Size of treatment blocks (whether 
clearcuts or burned patches) is critical, with the very small blocks 
usually not surviving because of concentration of animal use 
(Mueggler and Bartos 1977, Johnston 1996). 

Slash management is critical in most aspen cutting areas, since 
slash left in the stand impedes access by livestock, desirable to 
protect aspen sprouts from browsing animals, but undesirable for 
livestock management (Beeson 1987). A compromise could be 
leaving enough slash to impede livestock (and big game) use until 
the aspen sprouts grow out of the animals’ reach (Beeson 1987). 
Larson (1959) presented the following data on stands where 
aspen overstory was killed by various means. Plot B was fenced 
in 1951 against livestock; there was little big-game use in this 
area. 


Overstory removal, fenced or not 
Larson (1959) 
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Wildlife Management 
An aspen stand is habitat for many birds and small mammals 


(Gullion 1985). Scott and Crouch (1988b) observed the density of 
breeding birds and mammals in western Colorado stands, ranging 
from almost no aspen to almost complete dominance by aspen: 
Birds and Mammals in Aspen 
Scott and Crouch (1988b) 
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Group B1 includes birds positively correlated with aspen basal area: 
northern flicker, black-capped chickadee, house wren, American robin, 
warbling vireo, yellow-rumped warbler, and dark-eyed junco. Group B2 
includes birds negatively correlated with aspen basal area: hairy 
woodpecker, gray jay, mountain chickadee, red-breasted nuthatch, brown 
creeper, golden-crowned kinglet, ruby-crowned kinglet, hermit thrush, 
western tanager, pine grosbeak, and pine siskin. Group B3 includes birds of 
other habitats loosely correlated with aspen basal area: western wood- 
pewee, flycatchers, chipping sparrow, song sparrow, white-crowned 
sparrow, house finch, yellow-bellied sapsucker, Williamson’s sapsucker, 
downy woodpecker, three-toed woodpecker, olive-sided flycatcher, tree 
swallow, violet-green swallow, Steller’s jay, white-breasted nuthatch, and 
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Cassin’s finch. Group M1 includes mammals caught in 100 trap nights: 
least chipmunk, deer mouse, southern red-backed vole, montane vole, and 
long-tailed vole. M2 shows the number of new pocket gopher mounds per 
acre. M3 shows the number of red squirrel caches per acre (Scott and 
Crouch 1988b). 


Big game, especially elk, often browse aspen sprouts, which 
can be a major problem after aspen clearcutting. If an aspen 
sprout crop is near to concentrations of elk, aspen sprouts will be 
sought out by them and browsed. How many aspen sprouts are 
browsed and what condition they are left, are dependent on how 
many animals use the area and for how long (Johnston 1996). In 
some cases, elk can eliminate an aspen sprout crop, reduce the 
survival of spouts to the snow depth or nil, or damage all sprouts 
so that the aspen clone will be of poor-form trees for a very long 
time (Krebill 1972, Williams and Moir 1985, Komarkova and 
others 1988, Romme and others 1995, Johnston 1996). Sampson 
(1919) suggests that on aspen clearcuts in cattle range, if the 
aspen sprouts have been destroyed so that a commercial stand 
will not be formed, then the “range has been stocked beyond its 
normal carrying capacity.” I suppose the same would apply to use 
by elk. 

Mule deer will also browse aspen sprouts, but the effects are 
not as severe, because deer do not concentrate in such large 
numbers, and aspen sprouts are apparently not as preferred to 
deer as they are to elk, bur deer can have a significant effect in 
some small areas (Smith and others 1972). Sprout crops disappear 
quickly if there is more than one animal browsing, such as cattle 
and deer (Smith and others 1972), or if there are light-colored 
unsuitable soils or high water tables in addition to animals 
browsing (Johnston 1996). 

Injuries to aspen sprouts can be caused by animals browsing 
the terminal leader, by the weight of snowpack, by trampling, by 
diseases, or by pocket gophers (Marston and Julander 1961, 
Smith and others 1972, Johnston 1996). 

Elk also will gnaw on the bark of mature aspen trees, this is 
sometimes unsightly, but rarely causes mortality (Williams and 
Moir 1985). These stands are commonly used by elk and deer on 
their summer range, where it provides forage, browse, and cover 
(Hess and Alexander 1986). (All of the aspen stands in winter 
range in the UGB is seral to Douglas-fir, see Douglas-Fir Series). 
Mortality or poor form in aspen is caused by big-game browsing 
as one stress factor, usually in addition to pathogenic fungi and/or 
injurious insects (Krebill 1972). 

Elk will use an aspen stand preferentially and heavily, after 
prescribed fire has created a sprout crop (Basile 1979, Canon and 
others 1987). This can significantly reduce the aspen sprout crop, 
but actually elk will browse preferentially on serviceberry 
(Amelanchier alnifolia) before they begin browsing the aspen 
(Canon and others 1987). 

When 25% of an aspen forest is clearcut in 3-20 ac patches, 
bird population density does not change, but species diversity 
increases. The total number of birds is not different among the 
different sizes of clearcuts; totals were lower on clearcuts but not 
different from controls or leave strips (Scott and Crouch 1987- 
1988). 

Species eaten by elk include: Saskatoon serviceberry 
(Amelanchier alnifolia), aspen sprouts, blue wildrye (Elymus 
glaucus), asters, geranium, and meadow-rue (Thalictrum fendleri) 
(Canon and others 1987). 

Pocket gophers (Thomomys spp.) can slow down or prevent 
aspen from expanding into adjacent sites dominated by 
herbaceous plants (Cantor and Whitham 1989). Pocket gophers 
can be a significant problem in disturbed sites or microsites 
(Julander and others 1969). Pocket gophers become more active 
with increased disturbance, for example by the baring of soil by 
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_ livestock grazing (Ellison and Aldous 1952). Much of the food of 
pocket gophers comes from underground parts of plants. Pocket 
gophers can also use the understory of Thurber fescue sites, that 
have a similar soil to some of these aspen sites, and may occur 
adjacent to them (McDonough 1974). Pocket gopher activity in 
aspen stands favors the maintenance of aggressive perennials 
such as collomia (Collomia linearis), James _ starwort 
(Pseudostellaria jamesiana), black-eyed Susan (Rudbeckia spp.), 
and butterweed (Senecio serra) (McDonough 1974). 


Mapping and Map Units 
Sites are small to large, proportional to elevation, with the 


smaller sites at lower elevations and the larger sites at higher 
elevations. Most sites are isodiametric. 


Roads and Trails 

Low to moderately low suitability for roads, moderate for 
trails. Soils are susceptible to compaction from heavy equipment 
or vehicles (Komarkova and others 1988, Shepperd 1993b); bulk 
density increases in the upper 20 cm of the soil will persist up to 
12 yr following compaction, with consequent aspen root damage 
(Shepperd 1993b). 

Damage to individual aspen trees (leading to death from 
disease) is difficult to control during or after construction 
(Komarkova and others 1988). Steep slopes and depth to bedrock 
are major limitations to use of heavy equipment; the high quality 
of the surface soil is a valuable resource that should be stockpiled 
before major excavation (Tiedeman 1978). Wet soils in spring 
and fall are potential problems for travel (Tiedeman 1978). 


Hydrology 


Revegetation 
Due to high soil fertility and moisture availability, 


revegetation has many options (Tiedeman 1978). Plantings 
should be on the contour, and must be protected from herbivores 
both wild and domestic, by fencing or other barriers (Tiedeman 
1978). 

Steep slopes and depth to bedrock are major limitations to use 
of heavy equipment; the high quality of the surface soil is a 
valuable resource that should be stockpiled before major 
excavation (Tiedeman 1978). The soils have low strength and 
thus are subject to sliding under heavy equipment; mulching is 
required on slopes steeper than 15%. 


Recreation Management 
Moderately suitable for dispersed recreation, and unsuitable 


for developed recreation or construction. Sites where aspen is a 
conspicuous component of the overstory are not suitable for 
campgrounds. Consequent damage to the aspen trees often leads 
to increased disease and death of the aspen component. Soils are 
susceptible to compaction from heavy equipment or vehicles, and 
damage to individual aspen trees (leading to death from disease) 
is difficult to control during or after construction (Komarkova 
and others 1988). Aspen forests in this Series are rated as Very 
Susceptible to trampling damage by humans (Cole 1985). 
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Distinguishing Features. Aspen, serviceberry, no conifers, 
moderately-drained soils. 
Distribution. Lower Montane protected lower slopes in the 


1985): from southeastern Wyoming through the mountains of 
western Colorado, and in northern New Mexico and northern 
Utah. 


Gunnison Basin. This type has also been described from Variations. 
throughout the area of potential aspen (Johnston and Hendzel 
Ma... (o.), oe tese 12 oie 4 Re Paco oe 02 fe ea 2) tePheseseee 
Vegetation Typical, elk sedge chokecherry, other sedges bracken fem 
Soils Mollic depth avg. 41 cm Mollic depth avg. 107 cm Unknown 
Landform 8060 - 9600 ft 8520 - 8680 ft 8440 ft 
Geology 
Water 
Climate 


Vegetation: Diversity moderate to high, TLC/S is 6.7-18.5. 


Za0 
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(n=7) (n=2) n=1 


Tree Cover 0 - 59.2 - 93% 23-54.1-85% 65% 


Shrub Cover 11 - 61.4 - 90% 57-73.8-90% 22% 
Gram. Cover — 6- 50.2 - 81% 56-59.2-62% 290% 
Forb Cover 14 - 69.7 - 68% 35-42.2-49% 74% 
Rock Cover 0-3.8-17% 1- 10.9- 21% 3% 
Bare Soil Cover 0- 4.0 - 10% 0-0.9-2% 5% 


Total Live Cover 125-212.2- 268% 191-229.3-267% 190% 
No. Species 20 - 28 - 37 20 - 32 - 44 21 





Plant Associations. © Populus tremuloides/Amelanchier 
alnifolia Mueggler 1982, Baker 1982. @ Populus 
tremuloides/Amelanchier alnifolia phase Padus virginiana, 
described as new here, based on Populus tremuloides/Prunus 
virginiana Youngblood 1981. @ Populus tremuloides/ 
Amelanchier alnifolia phase Pteridium aquilinum, described as 
new here, based on Populus tremuloides/Pteridium aquilinum 
Powell 1985, Bunin 1975. 

Soils: Phase © Typical was Sampled as Pachic Argiborolls 
and Haploborolls, Loamy, Skeletal or not, mostly moderately 
drained. The one sample that was well-drained had a Sandy 
particle size. Phase ®@ PAVI11 Sampled as Pachic to Cumulic 
Haploborolls, Fine-Loamy (not Skeletal), only moderately 
drained. Phase @ PTAQ was not completely sampled, it seemed 
to be a Pachic Haploboroll. These three samples were mapped as 
a wide variety of Cryoborolls, Haploborolls, and Argiborolls. 
This type is apparently Frigid, not Cryic, because of the 
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Phase 1. Typical, CAGE2 Phase 2. PAVI11 Phase 3.PTAQ Comments 


Relatively low for aspen types; typically 10-16 m tall, POTR5 only 

Tall layer 3-4 m: AMAL2, PAVI11; mid layer 1-2 m: SYRO, ARTR2, RIBES; short 
layer <0.5 m: PAMY, ROWO, MARE11 

CAGE2 in Ph.1, Variety in other Ph. 

Higher in Phases 1 & 3 

More rock in Phase 2 





















consistent presence of such Frigid indicators as serviceberry, and 
the location in the lower Montane. 
Phase 1. Typical Phase 2. PAVI11 
33-56.0-84cm 54-112.0-170cm 
Mollic Depth  33-41.0-56cm  44-107.0-170cm 
Permeability 22 - 35.8 - 56 34 - 36.1 - 38 
Landforms and Geology. Gentle to moderate, protected 
lower slopes, a variety of aspects. 
Phase 1. Typical Phase 2. PAVI11 3. PTAQ 
Elevation 8060- 8901-9600 ft 8520 - 8600 - 8680 ft 8440 ft 
Aspect 45 - 269 - 357° (r=0.20) 74 - 269 - 328° (r=0.20) E 
Slope 7- 19.3 - 36% 15 - 20.5 - 26% 11% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic, seldom Glacial. Moderately 
High to High potential for mass movement, depend on slope 
angle. Mass movement potential increases dramatically with 
removal of entire aspen overstory in large blocks. 

Climate. In moderate rainshadow or outside rainshadow. 
Cool, moderately exposed to sun, slightly exposed to wind. 






Total Depth 


































































Vy 
Community Types 
Seral) #S | Tree | Shrub | Prod. (non-ree), | Shrub Prod., Forage Prod, | Tree Prod., Comments 

| Communi Type | Status Cover | Cover Ib/ac/yr Ib/ac/yr Ib/achyr fP/ac/yr 

A. Aspen-serviceberry- |LM-LS] 6 | 45-10% | 55-90% 852 165 560 (2250-3500) |No conifers! 
snowberry (350-1000) (100-300) (400-700) 

B. Aspen-grasses Tew 4 24% | 12% | (00-1000) | (60-100) | (700-850) (1000-1250) |No SYRO. AMAL2 & 
CAGE2 present at low 
frog iM cover. 

C. Aspen-chokechery-| LS | 3 | 24-85% | 35-90% 453 106 60 3317 |No CAGE2; saviceberry 
(servicebery-) (400-800) (75-300) (50-200) (2750-4000) | or bracken fern sometimes 
snowbery - present 
(bracken fern) 

a ab taal [bes 
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Succession. Seral stage determination should compare with 
Community Type A if chokecherry is not present, or Community 
Type C if chokecherry is present. 

Aspen regeneration is rapid in this type, quickly moving to 
establish a new (short) overstory. The primary disturbances are 
browsing on aspen sprouts, aspen bark, and serviceberry shrubs 
by elk, deer, and to a limited extent cattle. 

Very Early Seral to Early Seral. No aspen overstory, aspen 
sprouts starting to grow. Unpalatable shrubs such as sagebrush, 
rabbitbrush, and snowberry make up most of shrub cover, no tall 
shrubs except as heavily-browsed remnants. At most one age- 
class of serviceberry. 

Early Midseral to Midseral. Usually aspen overstory with 
shrubs missing to sparse, palatable graminoids sparse to missing. 
At most one age-class of serviceberry. 

Late Midseral. Aspen overstory with sparse tall serviceberry, 
good cover of snowberry, some palatable graminoids. Some age- 
classes of serviceberry missing, notably those short enough for 
animals to reach. 

Late Seral to Potential Natural Community. Aspen overstory 
with well-developed tall shrub layer of serviceberry, medium- 
shrub layer of snowberry, conspicuous palatable graminoids. 
Good age-class distribution of serviceberry. 

Related Types. Aspen/Thurber fescue on higher-elevation 
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on better-drained less-protected slopes and benches. Cottonwood 
or blue spruce-cottonwood in bottoms below. 
Resource Values. 


Potential Cattle Forage Productio 2-3 3 1 
Grazing Suitability 2 (slope) - 4 0 (poison) 
Timber Suitability 2 (slope & | 2 (slope & | 3- 4 (risk of 

Potential Timber Production 5 3-4 5 
Developed Recreation 2 (slope) 3-4 3-4 
Dispersed Recreation 4-5 4-5 4-5 

Scenic 5-6 5-6 5-6 

Road & Trail Stability 1-2 2-3 2-3 
Construction Suitability 0-1 0-1 0-1 
Deer & Elk Hiding Cover 4-5 6 5-6 

Deer & Elk Forage & Browse 3-4 2-3 3-4 
Watershed Protection 3 3-4 3 

Soil Stability 1-2 2-3 2-3 

Risk of Soil Loss - Natural 2 2 2 

Risk of Soil Loss - Management 4 5 4 

Risk of Permanent Depletion - 3-4 3-4 3-4 
Risk of Permanent Depletion - 4-5 4-5 3-4 
Risk of Permanent Depletion - 3 3 3 
Resource Cost of Management 3-4 3-4 3-4 
Cost of Rehabilitation 1-2 1-2 1-2 
Wildlife Management. Obstruction: C.t. A, 27-61.9-83 (ML- 


H-VH); C.t. B, probably same; C.t. C, 15-99% (L-VH), probably 
averaging mod. high. 


(>9,100 ft) cooler Subalpine sites. Aspen/meadow-rue on higher- Habitat Season Preference Typical Use 
elevation (>9,100 ft) cooler Subalpine sites with soils shallower Species Component Intensity 
to clay. Douglas-fir/serviceberry is closely related, but it occurs Mule Deer HCov, Rest,  Yearlong,not | ModHigh to High to Very High 
on soils with shallower Mollic horizons, steeper slopes that are pea ote a6 High 
: orage snow) 

usually northerly, and of course with Douglas fir. ; re HCov, Rest,  Late-Win-Early High High to Very High 

Adjacent Types. Douglas-fir/serviceberry on shallower-soil, ae 
steeper northerly slopes. Serviceberry shrublands on snow- i 
deposition sites and steeper slopes. Big sagebrush (not mountain) 

Ecological Type FM1.0 Phase 1 Phase 2 Phase 3 CTA C1.B CTC Whole ET 
Cvr_ Cnst Cvwr Cnst cw Cnst cvr Cnst_cvr Cnst_ Cvr Cnst_ Cvr Cnst 

POTRS era tremuloides 60.8100 540100 65.0100 673100 221100 577100 59.9100 quaking aspen 
ALINT Alnus incana ssp. tenuifolia 06 14 -- 0 - 0 0% AVEE. = OMY = 0 0.4 10  thinleaf alder 
AMAL2 Amelanchier alnifolia 158100 229100 -- 0 18.2 100 15100 153 67 15.7 90 Saskatoon serviceberry 
ARUV Arctostaphylos uva-ursi 38 14 -- OPR< > 0 44 17 - -- 0 2.6 10 — bearberry 
ARTR2 Artemisia tridentata 0.8 29 67 50 -- OnaF 110) 17 00100 44 33 19 30 big sagebrush 
CHRYS9 = Chrysothamnus 09 14 -- 0 -- 0 -- 0 60100 -- 0 06 10 — rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 04 29 21 50 - Omer 04 3338 = 14 33 0.7 30 Douglas rabbitbrush 
JUCO6 Juniperus communis 14 29 - 0 - 0 6) 3oe8. -- 0 1.0 20 common juniper 
MARE11 Mahonia repens 26 43 0.0 50 -- 0 Dalgos 2.3 100 0.0 33 18 40 Oregon-grape 
PAVI11 Padus virginiana 0.0 29 22.8 100 6.0 100 OOF 33a = 0 17.2 100 5.2 50 common chokecherry 
PAMY Paxistima myrsinites 03 14° = - -- 0 O87 ies QO -- 0 0.2 10  mountain-lover 
RIIN2 Ribes inerme 01 29 -- 0 4.0 100 02 33 - yale ek! 05 30  whitestem currant 
ROWO Rosa woodsii 13.7 100 64100 -- OR 1572100 1.8 100 43 67 10.9 90 Woods rose 
SYRO arn lt Os rotundifolius 21.0 86 129100. 120100 245100 - 126100 18.5 90 mountain snowbery 
BROMO Bromopsis 07 14 307000 LOHR be a i aes Pape wk) 1.2 20 perennial brome 
BRCA10 —_ Bromopsis canadensis He 14. 03 50 -- 3.9 67 1.3 100 0.2 33 25 60 fringed brome 
BRPU9 Bromopsis pumpelliana -- Qo - 0 6.0100 -- Ove 0 AVE SS 0.6 10  Pumpelly brome 
CAREX Carex 06 14 - 0 -- oO - 0 45100 - 0 04 10 — sedge 
CADI6 Carex disperma he tee 0 - 0 V2 lie Ounevm i= 0 0.7 10 — softleaved sedge 
CAFI Carex filifolia -- 0 O 4 SO a= 0. aee= 0 0 Hey ee! 11 10  threadleaf sedge 
CAGE2 Carex geyeri 194 86 -- 0 -- Odile OSs e9'3) 1008 se 0 13.6 60  elksedge 
CAPI7 Carex pityophila 04 14 - = 0 04 17 - 07 G2 0 0.3 10 sedge 
CAVA3 Carex vallicola -- Oi 2405 00 een 0 - oO - 16.4 33 49 10 Jackson Hole sedge 
ELELS Elymus elymoides 24 43 29 50 -- 0 2.8) 33 0.0 100 1,933 2.3. 40 _ bottlebrush squirreltail 
ELTR7 Elymus trachycalus 04 29 - 0 15.0 100 05° 33) ae 5.0 33 1.8 30 — slender wheatgrass 
FESA Festuca saximontana -- 0 09 50 -- Ou ko 0 0 0.6 33 0.2 10 Rocky Mountain fescue 
FETH Festuca thurben ORa Zone Ope = 0 0.3533. =: -- 0 0.2 20 Thurber fescue 
KOMA Koeleria macrantha 3.6 43 al &i9 0 SFr ok 7.1 100 O.fn533 2.8 40 prairie junegrass 
PHPR3 Phleum pratense 0214 - 0 - 0 O30 ih = -- 0 0.2 10 common timothy 
POA Poa 26 14 -- Qo - 0 -- OF 1813: 100" = 0 18 10 bluegrass 
POFE Poa fendlenana 6.2 29 bigo0 8.0 100 ii) Ween 4S 0 aor 6.2 40  muttongrass 
PNEI2 Poa nemoralis ssp. interior OS 20h Qo -- 0 0.2 33 - 0 - 0 0.1 20 interior bluegrass 

OR Poa pratensis 00 14 #+115100 - 0 00 17 -- 0 77 67 2.3 30 Kentucky bluegrass 

194 Stipa comata S7e29 1:0) 50 9 ee- 0 06 17 362100 O07 33 42 30  needle-and-thread 

“4 Stipa lettermanii 0.2 14 1.27 50) 9 j-- 0 OS ee 0 08 33 0.4 20 Letterman needlegrass 
SYNE Stipa nelsonii 19 29 1:8° 50° = 0 2083 0 1.25.33 17 30 Nelson's needlegrass 
STPI2 Stipa pinetorum 04 14 - 0 - 0 04 17 - Denes 0 0.3 10 pine woods needlegrass 
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Ecological Type FM1.0 Phase 1 Phase 2 Phase 3 C.T.A C.1.B C.T.C Whole ET 
Cvr_Cnst__Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_Cvwr Cnst_ Cvr Cnst 

iS 0) |; | UU a i OR re Bee 
ACLA5 Achillea lanulosa 2.5 86 18100 3.0 100 29100 -- 0 2.2 100 2.4 90  westem yarrow 
ADLE Adenolinum lewisii O2614 oO - 0:2 ae teen 0 -- 0 0.1 10 blue flax 
AMLA6 Amerosedum lanceolatum -- 0 0:7°.50) == == Or a- 0 0.5 33 0.1 10 — yellow stonecrop 
ANPA4 Antennana parvifolia -- 0 26 50 -- 0 - 0 -- 0 18,33 05 10 — pussytoes 
ASTER Aster 03 14 0.350 Rie—- 0 -- 0 2.0 100 0.2 33 0.3 20 aster 
ASSP16 Aster spathulatus 3°14 - 0 - 0 03 7 0 -- 0 0.2 10  westem aster 
ASBR5 Astragalus brandegei -- 0 VBS O 7 == 0 -- 8 le 0 (iid » EI 0.2 10  Brandegee milkvetch 
ASMIO Astragalus miser var. oblongifolius 06 29 -- oO - OFF 207 33" = 0 - 0 0.4 20 weedy milkvetch 
CALI4 Castilleja linearifolia 03 43 29 50 -- 0 4 50 -- 0 19 33 0.8 40 Wyoming paintbrush 
CHENO Chenopodium 0.5 14 01 50 -- 0 -- 0 3.8 100 Olle 33 0.4 20  goosefoot 
CIRSI Cirsium 02 14 -- 0 -- 0 O27 ih fea 0 - 0 0.1 10 thistle 
CIUN Cirsium undulatum 0114 - 0 2.0 100 Of 1% fa 0 yh ee) 0.320 — wavyleaf thistle 
DEBA2 Delphinium barbeyi 0.2 14 -- 0 - O25 p= 0 - 0 0.1 10 Barbey larkspur 
DENU2 Delphinium nuttallianum 07 14 - REPRE 08 17 -- Oss = 0 0.5 10 ene larkspur 
DIFU2 Dipsacus fullonum 03 14 -- 0 3.0 100 03 17 - 0 1.0 33 0.5 20 uller's teasel 
ERCO24 ~—_Eremogone congesta 0.0 29 06 50 -- 0.0 17 0.0 100 04 33 0.1 30 desert sandwort 
ERIGE2 Erigeron 02 14 -- 0 20100 -- 1.5 100 07 33 0.4 20  fleabane 
ERFO3 Erigeron formosissimus 03 14 -- 0 -- 03) ie) == oO - 0 0.2 10 beautiful fleabane 
ERSP4 Erigeron speciosus 03 14 -- 0 - 0 03 17 -- 0 - 0 0.2 10 Oregon fleabane 
ERSU2 Erigeron subtrinervis 29 29. -- 0 - 0 3.4 33 -- 0). wes 0 2.1 20 _ threenerve fleabane 
ERUM Eriogonum umbellatum 0.3 lant ~ gO) Mis ACY 04 1h see Ol 0 02. 10. solar buckwheat 
FRVI Fragania virginiana 08 43 -- oO - 0 09 50 -- 0 - 0 0.6 30 Virginia strawberry 
FRSP Frasera speciosa 04 29. -- 0 -- 0 05 33 -- 0 - 0 0.3 20 monument plant 
GASE6 Galium septentrionale TORO, 3.9 100 3.0 100 22 67 -- 0 3.6 100 2.4 70  northem bedstraw 
GATR2 Galium trifidum 07 14 -- Oa 08 17 - 0 - 0 0.5 10 — small bedstraw 
GARA2 Gayophytum ramosissimum -- 0 fil WSO vee -- 0 - 0 08 33 0.2 10 — hairstem ground smoke 
GERI Geranium richardsonii 1.0.57 = 0 2.0 100 11 67 -- 0 yp e¥) 0.9 50 Richardson geranium 
HEQU2 Helianthella quinquenervis 01 14° -- 0 - 0 O20 1% w= 0 - 0 0.1.10 nodding helianthella 
HESP6 Heracleum sphondylium 07 14 -- 0 - 0 08 17 -- 0 - 0 05 10  cow-parsnip 
LASE Lactuca semola 03 14 -- Qo) (- 0 04 17 - 0 - 0 0.2 10 prickly lettuce 
LALE2 Lathyrus leucanthus 2.2 43° -- 0 - 0 24 33 0.6100 - 0 1.5 30 aspen peavine 
LUAR3 Lupinus argenteus 0 sor 3.6100 -- 0 58 67 -- 0 24 67 42 60 _ silvery lupine 
MAST4 Maianthemum stellatum 1.0 29 1550" ye-- 0 11 33 -- 0 OSS 1.0 30 — star Solomon-plume 
MOMA3 Moehringia macrophylla 0.1 14 10 50 - 0 01 17 - 0 Overs 0.2 20 trailing sandwort 
OSDE Osmorhiza depauperata 14 29 0.0 50 -- 0 WW REP ose 0 0.0 33 1.030 sweet cicely 
PEST2 Penstemon strictus 0.3 14 0.0 50 -- 0 0.3) 17 a 0 0.0 33 0.2 20  Mancos penstemon 
POFO Polemonium foliosissimum 0.2 2 -- 0 5.0 100 02533) Bee 0 ih ak 0.6 30 — skypilot 
PTAQ Pteridium aquilinum -- QQ = 0 40.0100 -- 0 - Tose ohio Saco 40 10 — bracken 
SESE2 Senecio serra O'S MZOFP=5 0 - 1:0, (33) Tie ty 0 0.6 20  butterweed groundsel 
SOLID Solidago 09 14° -- Oa 10 17 - QO -- 0 0.6 10  goldenrod 
SOMU Solidago multiradiata -- 0 -- 0 3.0100 -- 0 - 0 ALO"S3 0.3.10 mountain goldenrod 
TAOF Taraxacum officinale 14 43 94 50 -- 750) == 0 6.2 33 2.9 40 common dandelion 
THFE Thalictrum fendleri 5:2 velil T0BiS0ie 13.0) 100 5.8 67 1.5 100 5 OF 5.4 70 — Fendler meadow-rue 
URGR3 Urtica gracilis -- QO -- 0 20100 = -- QO -- 0 Oi7aes3 0.2 10 stinging nettle 
VETH Verbascum thapsus -- 0 - 0 3.0100 -- 0 - 0 1.0833 0.3 10 flannel mullein 
VIAM Vicia americana 2.6 43 13° 50° - 3.1 50 -- 0 0.9 33 2.1 40 American vetch 
VISC Viola scopulorum 04 14 -- 0 3.0 100 05 17 -- 0 HOM 33 0.6 20 violet 
VIVA Viola vallicola 07 14 - oO - 0 08 17 - 0 - 0 0.5 10 valley yellow violet 
VICA14 Virgulus campestris 03 14 - 0 - 0 0:3) ene QO - 0 0.2 10 western meadow aster 
FORB ford unknown 0.6 43 18 50 -- 0 ap wee 3.6 100 12m o8 0.8 40 unknown forb 

GROUND COVER 
.BARESO _bare soil 40 71 09 50 50 100 Sie G7 9.5 100 2.3 67 3.5 70 bare soil 
LITTER litter and duff 88.3100 86.8100 920100 918100 676100 885100 884100 — dufflitter 
ROCK cover grav+cob+ston 03 29 -- 0 3.0 100 03 33 -- 0 1.0 0.5 30 rav+cob+ston cover 
.GRAV gravel 0.2-10 cm 0.0 29 06 50 - 0.0 17 0.2 100 04 33 0.1 30 .2-10 cm gravel 
COBBLE cobble 10-25 cm 0.3 29 06 50 - 0 04 33 -- 0 4 33 0.3 30 cobble 
STONES stone > 25cm 31 29 -- Qo -- 0 29 17 41100 -- 0 21 20 © stone 
.BEDROC _ bedrock exposed -- 0 98 50 -- Qo - 0 - 0 65a 2.0 10 exposed bedrock 
-LIVEPL live plant bases 30 57 14100 -- 0 14 50 18.7 100 09 67 3.0 60 live plant bases 
.BRY mosses + lichens on soil 0.8 43 2 50 3.0 100 08 33 0.7 100 25 67 1.3 50 — onsoil mosses + lichens 
.COWPIE — droppings cattle -- 0 0:7 500%. = 0 - 0 - 0 05933 0.1 10 cattle droppings 
.DEERPE — droppings deer 0.2 43 04100 -- 0 03 50 -- 0 03 67 0.2 50  deerdroppings 
ELKPEL —_ droppings elk 2 71 -- -- 0 2 Yl 10100 -- 0 0.8 50 elk droppings 
WOOD wood > 1 in diam. 2.6 29 34 50 -- 0 18 17 7.3 100 AS) S88) 25 30 Ee indian wood 
.WO0D13 ~—- wood 1-3 in diam. 33 43 10 50 -- 0 39 50 - 07 33 2.5 40  1-3indiam. wood 
.WO0D37_~—- wood 3-7 in diam. 12 43 03 50 -- 0 14 50 -- 0 02 33) 0.9 40 3-7 indiam. Wood 





Distinguishing Features. Aspen, Thurber fescue, no conifers, Phase 1 Phase 2 Phase 3 


moderately-drained Pachic Cryoborolls. 


amie Sai ; ; Vegetation | Typical, elk sedge | chokecherry, other bracken fem 
Distribution. Subalpine protected benches and slopes in the e 





; sedges 
Gunnison Basin. This type has also been described from the area Soils —_| Mollic depth avg. 41} Mollic depth avg. Unknown 
of potential aspen (Johnston and Hendzel 1985) on the western cm 107 cm 
slope of Colorado, and in northern Utah. Landform 8060 - 9600 ft 8520 - 8680 ft 8440 ft 
Variations. 
Geology 
Water 
Climate 


Vegetation: Diversity moderate, TLC/S is 7.1-13.3. 
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10. Aspen Series 


Phase 1. Typical Phase 2.SYRO-AMAL2- Comments 
(n=10) PAVI11 (n=7) 
Tree Cover 6 - 61.4 - 90% 29 - 68.0 - 96% 10-16 m tall, usually POTR5 only 
Shrub Cover 1-13.9- 39% 8 - 34.8 - 104% 0.4-0.5 m tall, SYRO, ROWO, etc. 
Gram. Cover 43 - 81.5 - 109% 59 - 87.7 - 112% FETH, CAGE2, wide variety of others 


Forb Cover 14-49.7 -98% 20 - 47.3 - 74% LALE2, GASE4, etc. 
Rock Cover 0-1.8 - 8% 0-2.4-11% 

Bare Soil Cover 0-2.9-15% 0-0.0-0% 

Total Live Cover 145-206.6-249%  177-245.5-300% 

No. Species 16 - 24-31 19 - 22 - 26 





Plant Associations. © Populus tremuloides/Festuca thurberi | Formation Residual to Colluvial, from a wide variety of other 
Hess 1981-1982, Mueggler 1986. @ Populus tremuloides/ | sources, Igneous-Metamorphic-Glacial. Low to moderate 
Festuca thurberi phase Symphoricarpos rotundifolia, described | potential for mass movement. 
as new here. 

Soils: The soils in both phases were Sampled as Pachic and 
Argic Pachic Cryoborolls, Loamy to Clayey, Skeletal or not, 
mostly moderately drained. There did not seem to be a 
difference between the two phases in soils. 







Phase 1. Typical Phase 2. SYRO 
Total Depth 33 - 55.3 - 97 cm 38 - 54.8 - 89 cm 
Mollic Depth 18 - 37.0 - 66 cm 24 - 38.2 - 46 cm 





Permeability 18 - 35.0 - 54 21 - 39.0 - 60 


Landforms and Geology. Gentle to moderate, protected 
slopes and benches, a variety of aspects. 
Phase 1. Typical Phase 2. SYRO 
Elevation 9280 - 9918 - 10400 ft 9035 - 9345 - 9600 ft 
Aspect 16 - 147 - 261° (r=0.27) 34-12 - 351° (r=0.23) 
Slope 1-10.4 - 31% 7 - 18.3 - 36% 













Climate. Usually outside rainshadow. Cool, moderately 
exposed to sun, slightly exposed to wind. 












Understory Production 
Aspen/Thurber fescue (POTR5/FETH) 
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10. Aspen Series 


Community Types 






Tree 







Seral 


Status Cover Cover 
LM-LS 15-95% 


ecu ea: 






Community Type 


















B. Thurber fescue- 
elk sedge-aspen 








Thurber fescue- 
Arizona fescue 
D. Aspen-Kentucky 
bluegrass-dandelion- 
snowberry 










Succession. Seral stage determination should compare with 
Community Type A. 

These stands probably arose by an aspen clone invading into 
a Thurber fescue grassland (or mountain big sagebrush/Thurber 
fescue shrubland), followed by development of equilibrium of 
the microclimate and vegetation. Some stands occur between 
another aspen type and a Thurber fescue grassland, but more 
often these stands occur by themselves. 

Very Early Seral to Early Seral. No aspen overstory, aspen 
sprouts starting to grow. Unpalatable sun-loving shrubs such as 
sagebrush, rabbitbrush, and snowberry make up most of shrub 
cover. Palatable bunchgrasses sparse 

Early Midseral to Midseral. Sparse aspen overstory with 
usually sparse shrubs, beginning to be shaded out. Thurber 
fescue conspicuous, but sharing dominance with a wide variety 
of forbs, some sun-loving. 

Late Midseral to Potential Natural Community. Dense to 
patchy aspen overstory with dense, well-developed understory of 
Thurber fescue. Some forbs, all shade-tolerant. 


Resource Value 
Potential Cattle Forage Production 
Grazing Suitability 
Timber Suitability 
Potential Timber Production 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Timber 
Resource Cost of Management 
Cost of Rehabilitation 





’ oe ‘ me Veal = eT) 
como fl mnnr & 2 @D 





mel rwew fl] WWM 


Ecological Type FM1.5 Phase 1 Phase 2 CT.A CT.B 


Graminoid | Forb Cover] Prod. (non-tree), 


688-1246-1855 


(2200-2800) |Noconifers, no SYRO o 
AMAL2 
a pn sare 







Forage Prod., 
lb/ac/yr 
291-725-1389 


Tree Prod., 
fP/ac/yr 












lb/ac/yr 














(500-2000) (200-1500) 
911-1366 335-1079 (700-1250) |SYRO sometimes 
(750-1500) (250-1250) 

(500-800) (400-600) (1250-1500) |NoLALE, no HEQU, no 









ROWO 








Seral to POTRS- POAN3? 






Related Types. Aspen/serviceberry on _ lower-elevation 
(<9,600 ft) warmer Montane sites. Aspen/meadow-rue on higher- 
elevation (>9,100 ft) cooler Subalpine sites with soils shallower 
to clay. Douglas-fir/Thurber fescue on shallower, less Mollic, 
better-drained soils with more rock cover. 

Adjacent Types. Spruce-fir forests (sometimes dominated by 
aspen) on better-drained, shallower soils and steeper slopes. 
Serviceberry shrublands on snow-deposition sites and steeper 
slopes. Mountain big sagebrush/Thurber fescue or Thurber 
fescue grassland on better-drained less-protected slopes and 
benches. Blue spruce or Engelmann spruce riparian areas in 
bottoms below. 

Wildlife Management. Obstruction 13-36.0-71%, average 


moderately low to moderate. 
Habitat 


Species Component 











Season Preference  /ypical Use Intensity 
Mule Deer HCov, Rest, Early-Sum-Late Mod Mod 
Forage 
EIk HCov, Rest, Sum Mod.High Mod.High 
Forage 

Resource Values. 

C.t. B Citic C.t. D 

2-4 3-4 2-3 

5-6 4-5 4-5 

3 4-5 3 

2-3 4 3 

3-4 3-4 3-4 

4 4 4 

4-5 4-5 4-5 

1-2 1-2 1-2 

0-1 0-1 0 

2-3 1-2 2-3 

3-4 3-4 2-3 

3-4 3-4 3-4 

1-2 1-2 1-2 

1-2 1-2 1-2 

4-5 4-5 4-5 

3-4 3-4 3-4 

2-3 2-3 2-3 

4-5 4-5 4-5 

2-3 2-3 2-3 








CTC CT.D Whole ET 


Cvr_Cnst_ Cvr Cnst_Cvr Cnst_Cvr Cnst  Ovr Cnst Cyr Cnst__Cvr_ Cnst 
TREES 


PIEN 
POTRS 


1.0 20 
60.3 100 


0 


=< 0.9 18 
68.0 100 


74.5 100 


Picea engelmannii 
Populus tremuloides 


- 0 
25.9 100 
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0 
0 


0.6 12 
63.5 100 


-- 0 -- Engelmann spruce 
60.0100 96.1 10 quaking aspen 


SHRUBS 
AMAL2 Amelanchier alnifolia 
ARUV Arctostaphylos uva-ursi 
JUCO6 Juniperus communis 
MARE11 ~—- Mahonia repens 
PAVI11 Padus virginiana 
PEFL15 Pentaphylloides floribunda 
ROWO Rosa woodsii 
RUID Rubus idaeus 
SAMI15 Sambucus microbotrys 
SYRO Symphoricarpos rotundifolius 

GRAMINOIDS 
BRCA10 — Bromopsis canadensis 
BRPOS Bromopsis porteri 
CAREX Carex 
CAFO3 Carex foenea 
CAGE2 Carex geyeni 
DAIN Danthonia intermedia 
ELELS Elymus elymoides 
ELGL Elymus glaucus 
ELTR7 Elymus trachycalus 
ELRE3 Elytrigia repens 
FEAR2 Festuca arizonica 
FEID Festuca idahoensis 
FETH Festuca thurberi 
KOMA Koeleria macrantha 
MUMO Muhlenbergia montana 
PASM Pascopyrum smithii 
POA Poa 
POFE Poa fendleriana 
POPR Poa pratensis 
STLE4 Stipa lettermanii 
STNE3 Stipa nelsonii 

FORBS 
ACLAS Achillea lanulosa 
ADLE Adenolinum lewisii 
AGGL Agoseris glauca 
ARCO9 Amica cordifolia 
ASAL7 Astragalus alpinus 
CAGU Calochortus gunnisonii 
CALI4 Castilleja linearifolia 
CASU12 Castilleja sulphurea 
CIEA Cirsium eatonii 
ERIGE2 Erigeron 
ERGL2 Erigeron glabellus 
ERSP4 Erigeron speciosus 
ERSU2 Erigeron subtrinervis 
EUEN Eucephalus engelmannii 
FRVE Fragania vesca 
FRVI Fragana virginiana 
GASE6 Galium septentrionale 
GERI Geranium richardsonii 
HEQU2 Helianthella quinquenervis 
HESP6 Heracleum sphondylium 
IRMI Iris missouriensis 
LALE2 Lathyrus leucanthus 
LIPO Ligusticum porteri 
LUAR3 Lupinus argenteus 
OXDE2 Oxytropis deflexa 
PAFE4 Packera fendleri 
PEBR Pedicularis bracteosa 
PEPR7 Pedicularis procera 
POHI6 Potentilla hippiana 
POPU9 Potentilla pulcherima 
PSMO Pseudocymopterus montanus 
SESE2 Senecio serra 
SOMU Solidago multiradiata 
SOSP Solidago spathulata 
TAOF Taraxacum officinale 
THFE Thalictrum fendlen 
THMO6 Thermopsis montana 
TRDU Tragopogon dubius 
VIAM Vicia americana 
VIOLA Viola 
WYAR Wyethia arizonica 
FORB forb unknown 


Phase 1 


Cvr_Cnst 


0.0 
2.6 
0.3 
3.3 


0.2 
TA 


0.0 
1.6 
led 


27 


40 
30 

0 
20 


25.0 100 


Tees 
0.2 
13 
07 
28 
1.0 


20 
30 

0 
20 
10 
10 
10 


33.6 100 


0.3 
0.8 
0.0 
0.2 
0.4 
ite2 
0.8 


20 
10 

0 
20 
10 
10 
20 
30 


3.4 100 


0.4 
0.5 
0.6 
0.3 
0.2 
0.3 
0.3 


16 
0.3 
ee 


30 
60 


Phase 2 


Cvr_Cnst 


18 
2.1 
0.0 
1.4 
al 
11.9 
0.9 
2.2 
13.3 


5.4 
0.4 
9.2 
27.9 


2.0 
23 
0.0 


26.3 


0.8 
0.4 
12.5 
0.2 
0.3 


5.0 
0.1 
0.3 


0.0 
0.0 
0.9 
23 
1.0 
2.0 


29 
29 
29 
57 
29 

0 

100 
14 
14 

100 


100 
14 
29 


0 
57 
0 
0 
14 
29 
14 
0 
0 
100 
0 
0 
14 
14 
0 
29 


29 
14 


100 
14 
14 

0 

0 
14 

0 
14 
14 
14 
14 
14 
29 
14 


CTA 


Ecological Type FM1.5 


Cvr_Cnst 


AI 
37 


0.5 


18 
46 
36 
55 

9 
18 
82 

9 

9 
64 


64 
36 

9 

9 
91 
18 
18 


36 


100 


CT.B 
Cvr_Cnst 


0.0 25 
-- 0 
- 0 

6.8 75 

1.6 25 
-- 0 

15.3 100 


0 

- 0 
= 0 
-- 0 
39.2 100 
0.0 25 
-- 0 
14 25 
-- 0 
04 25 
0.9 25 
0.0 25 
1.3 50 


3.9 100 

0.8 50 

0.0 50 

- 0 
-- 0 
0.5 50 

07 25 

-- 0 
- 0 
Se heer 8) 

- 0 
- 0 
0.0 25 

-- 0 
-- 0 
0.8 25 

1.8 100 

Ono) 

al 3 

-- 0 
-- 0 
11.8 100 
0 


19 75 


CT.C 


Cvr_Cnst 


oooococoeo 


ined 
Oo 
— 
Oo 
oO 


oOoooooCOCOOCOOCOOCOCOCCCOOCOCCCOCCoC oO 


Cle Whole ET 
Cvr_ Cnst_Cvr Cnst 
-- 0 0.7 18 
-- 0 24 29 
-- 0 0.2 29 
-- 0 dry» FeNs 
-- 0 0.5 12 
-- 0 One 2: 
1.7 100 91 82 
-- 0 04 6 
-- 0 09 6 
6.2 100 55 59 
0.0 100 Ba) 65 
- 0 1.1 24 
-- 0 38 12 
-- 0 oeed2 
-- O'wr26:2 62 
-- 0 42 12 
-- 0 0.1 18 
-- 0 08 6 
-- 0 17 24 
0.0 100 0.4 12 
-- 0 16 6 
-- 0 0.6 6 
3.3100 30.6 100 
-- 0 0.2 12 
-- 0 05 6 
-- 0 O13) a6 
-- 0 0.2 18 
-- 0 0.1 6 
84.4 100 5318 
-- 0 08 24 
-- 0 05 24 
9.2 100 41 100 
-- 0 0.3 24 
-- 0 04 41 
-- 0 04 6 
-- 0 02 6 
-- 0 0.1 18 
-- 0 0.2 6 
-- 0 0.2 18 
-- 0 04 6 
-- 0 19 18 
7.2 100 04 6 
-- 0 1.0 18 
-- 0 200, 35 
-- 0 02 6 
-- 0 (0) fas} 
-- 0 0.5 29 
0.3 100 4 aay 
0.6 100 0.5 35 
-- 0 14 29 
-- 0 0.8 6 
0.0 100 O:2vetZ 
-- 0 114 77 
-- 0 O26 
-- 0 2.0 41 
-- 0 02556 
-- 0 On Ss 
-- 0 OS 
-- 0 0.2 6 
-- 0 0.2 18 
-- 0 09 47 
-- 0 Oh saat 
-- 0 OF a2 
-- 0 (ON as} 
-- 0 0.2 12 
41.8 100 So OMOo) 
-- 0 3.8. 71 
-- 0 Oa 
-- 0 0512 
0.8 100 40 65 
0.0 100 0.1 18 
-- 0 0.3 18 
0.0 100 0.5 24 


10. Aspen Series 


Saskatoon serviceberry 
bearberry 

common juniper 
Oregon-grape 

common chokecherry 
shrubby cinquefoil 
Woods rose 

red raspberry 

mountain red elderberry 
mountain snowberry 


fringed brome 
nodding brome 
sedge 

Silvertop sedge 

elk sedge 

timber oatgrass 
bottlebrush squirreltail 
blue wildrye 

slender wheatgrass 
quackgrass 

Arizona fescue 

Idaho fescue 
Thurber fescue 
prairie junegrass 
mountain muhly 
westem wheatgrass 
bluegrass 
muttongrass 
Kentucky bluegrass 
Letterman needlegrass 
Nelson's needlegrass 


westem yarrow 

blue flax 
false-dandelion 
heartleaf amica 
alpine milkvetch 
Gunnison mariposa 
Wyoming paintbrush 
paintbrush 

thistle 

fleabane 

smooth fleabane 
Oregon fleabane 
threenerve fleabane 
Engelmann aster 
European strawberry 
Virginia strawberry 
northem bedstraw 
Richardson geranium 
nodding helianthella 
cow-parsnip 

wild iris 

aspen peavine 

osha 

silvery lupine 
stemless-loco 
Fendler groundsel 
bracted lousewort 
Gray's lousewort 
horse cinquefoil 
beauty cinquefoil 
mountain parsely 
butterweed groundsel 
mountain goldenrod 
dune goldenrod 
common dandelion 
Fendler meadow-rue 
golden banner 
goatsbeard 
American vetch 
violet 

mule's ears 
unknown forb 
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10. Aspen Series 
Ecological Type FM1.5 Phase? _ Phase2 ~—sCT.A CT.B CilaG CTD Whole ET 


Cvr_Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst Cyr Cnst Cvr Cnst  Ovr Cnst 





GROUND COVER 
BARESO bare soil 29 40 0.0 14 22 36 -- 0 5.0100 -- 0 17 29 bare soil 
LITTER litter and duff 94.1100 95.2100 941100 971100 87.0100 965100 94.5 100 duff litter 
ROCK cover grav+cob+ston 12 40 -- 0 04 27-— -- 0 8.0100 -- 0 07 24 grav+cob+ston cover 
COBBLE cobble 10-25 cm 0.4 10 15 29 14 27. - 0 -- 0 -- 0 0.9 18 cobble 
STONES stone > 25cm 0.1 20 08 71 03 36 04 50 -- 0 2.8 100 04 41 stone 
-LIVEPL live plant bases 13 40 24 57 1736 25071 5eme 0 0.8 100 17 47 live plant bases 
-BRY mosses + lichens on soil t.omroo 0.0 14 05 27. - 0 80100 -- 0 0.8 24 on soil mosses + lichens 
.MOSSON moss on soil 0.3 10 04 14 05 18 -- 0 - oO - 0 03 12 on soil moss 
.COWPIE — droppings cattle 11 30 03 29 06 9 14 75 0 1.0 100 0.8 29 Cattle droppings 
.ELKPEL droppings elk 0.3 20 0.2 29 04 36 -- 0 0 - 0 0.3 24 elk droppings 
.wooD wood > 1 in diam. 1.2 40 0.6 29 12 36 1.0 50 0 -- 0 1035 > 1in diam. wood 
.WO0D13 ~— wood 1-3 in diam. 0.1 20 Say BY ee eee 25 50 0 3.1 100 15 35 1-3 in diam. wood 
.WO0D37_~— wood 3-7 in diam. 0.3 10 iy 57 0.3 18 14 50 0 4.8 100 08 29 3-7 in diam. wood 
.WO0D71_~— wood 7-10 in diam. 0.4 10 0114 -- 0 sly 2) 0 0.7 100 0.3 12 7-10 in diam. Wood 








Distinguishing Features. Aspen, Fendler meadow-rue, aspen 





2 ; i Phase 1 Phase 2 
peavine, osha, no conifers, well-drained Cryoborolls. ; : : 
Distribution. Subalpine protected benches and slopes in the youmeen A el ca ad oes ths porenc wes 6 
Gunnison Basin. This type has also been described from other . : 
areas within the area of potential aspen (Johnston and Hendzel ons Depth avg. 43 cm Depth avg. 89. cm 
1985) on the western slope of Colorado, and in northern Utah. 
Variations. Landform | Northerly, average 19% slope, | Easterly, average 27% slope, 
9120 - 10080 ft 9140 - 9960 ft 
Geology 
Water 
Climate East slopes of West Elk Mts. South slopes of Elk Mts. 


Vegetation: Diversity high to very high, TLC/S is 8.5-21.8. 


Phase 1. Typical Phase 2. LIPO Comments 
(n=5) n=4 
Tree Cover 22 -71.2-91% 77 -81.8- 85.9% 16-28 m tall, POTRS only 
Shrub Cover 2 - 28.7 - 113% 0-0.1-1% No shrubs in Ph. 2; 0.5-0.9 m in Ph. 1 
Gram. Cover 40 -88.7-146%  119-140.2-178% CAGE2, ELGL, BROMO, etc. etc. 
Forb Cover 59 - 98.0 - 152% 77 - 152.2 - 186% Many and in quantity, esp. in Ph. 2; 
GF layer 0.4-0.9 m in Ph.1; 0.7-2.2 min Ph.2 
Rock Cover 0-2.8- 10% 0-0.0-0% 
Bare Soil Cover 0-0.8-4% 0-0.0-0% 
Total Live Cover 169 -286.6-436%  288-374.3-446% Veryhigh 
No. Species 19 - 22 - 26 17 - 23 - 29 





Plant Associations. © Populus tremuloides/Thalictrum | Formation Residual to Colluvial, from a wide variety of other 
fendleri Boyce 1977, Hoffman 1980, Hess 1981-1982, | sources, Igneous-Metamorphic-Glacial. Low to moderate 
Youngblood 1981. @ Populus tremuloides/Thalictrum fendleri potential for mass movement. 
phase Ligusticum porteri, described as new here, based on 
Populus tremuloides/Ligusticum porteri Johnston 1985. 

Soils: The soils in both phases were Sampled as Pachic and 
Argic Pachic Cryoborolls, most were Clayey-Skeletal, mostly 
well-drained. Phase ® LIPO soils are deeper, with thicker 
mollic horizons. 












Phase 1. Typical Phase 2. LIPO 
Total Depth 26 - 43.3 - 63 cm 85 - 88.8 - 92 cm 


Mollic Depth 20 - 34.5 - 43 cm 12 - 59.3 - 88 cm 
Permeability 30 - 39.1 - 53 31 - 37.4 - 44 

Landforms and Geology. Gentle to moderate, protected 
pes and benches, Phase © is Northerly, Phase @ is Easterly. 

Phase 1. Typical Phase 2. LIPO 

Elevation 9120 - 9712 - 10080 ft 9140 - 9580 - 9960 ft 
Aspect 23-51 -348°(r=0.53) 61-93 -188° (r=0.66) 
Slope 7 - 19.2 - 50% 8 - 26.7 - 49% 



















Climate. Usually outside rainshadow. Cool, moderately 
exposed to sun, slightly exposed to wind. 
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10. Aspen Series 


Understory Production 
Aspen/meadow-rue (POTR5/THFE-LALE2) 




































4600 
arent sew Mee alay see [ae Ted tee ek | ae | el 
es ial ES, EO YS a Be Re 4 
ph gui LL CT Ys ee ed 
Sie, SOLS) Ee Oe ee Oe 
AF cs DO ea ae bei sweres idestdl 
Sei licks © Ul LMM sac De IN bal De or A RN a A Ce 
(Geb CM SS Co TE UN eR ON i Da MO SS heii CO 
3000 Daa 2 PL PS Pa a GE 
= 2800 rs Oa a 0 a Wa ea ee 
Sp er a a a a Ye 
= 9400 ee aa eS a ee ee 
ey ed Rs a a ot ee ae 
BS 9000 GWHiL, 2) Ibe ss Ty Le PO pA Beg Miata pallet vel 
3 1800 eT OED NM i TS a a ea ee ee 
= 4600 pf ett ft} tf} ft 
spre acne ale aaa a i OS ae ee Rr a se ee 
4200 ge ee eet eee tone te Bye A ee 
4000 a CES Bd Pm a PR Be, ME 
800 TERE FS oe al ES et as 
600 EUSA ea FD Ba 
400 SESS RE PO se 
200 Pa a a la a 
0 Pere em ee 
0 2 50 75 100 12 150 175 200 225 250 275 300 32 350 375 400 
Cover by Life Form, % 
oo fartegh ©! 
por F ---- TLC-no trees 
Community Types 
Seral| #S | Tree | Graminoid Forb Prod. (non-ree), | Forage Prod., Ib/ac/yr} Tree Prod., Comments 
Community Type | Status Cover Cover Cover Ilb/ac/yr ff/ac/yr 
A. Aspen- LS | 8 | 75-95% | 40-150% | 80-220% 1064-3269 989-3400 4423 No conifers, no FETH o 
meadow tue- (1000-4500) (800-3500) (3500-5000) |LIPO; THFE sometimes 
blue wildry e- not present 
elk sedge 
B. Elk sedge- MS | 1 23% 83% 61% 1358 1200 (1000-1500) | NoSYRO 
meadow -tue- (1100-1500) (1000-1300) 
aspen 








Succession. Seral stage determination should compare with 
Community Type A. 

Palatable bunchgrasses are sparse throughout succession. 

Very Early Seral to Early Seral. No aspen overstory, aspen 
sprouts starting to grow. Unpalatable sun-loving shrubs such as 
sagebrush, rabbitbrush, and snowberry make up most of shrub 
cover. Weedy, dry-site, sun-loving forbs and grasses (such as 
Kentucky bluegrass) dominant. 

Early Midseral to Midseral. Sparse aspen overstory with 
usually sparse shrubs, beginning to be shaded out. Mixture of 
sun-loving and shade-tolerant forbs. Sun-loving graminoids 
(such as Kentucky bluegrass) becoming replaced by more shade- 
tolerant ones such as blue wildrye and brome. 

Late Midseral to Potential Natural Community. Dense to 
patchy aspen overstory with dense, well-developed, multi- 
layered understory of moist-site shade-tolerant forbs, grasses, 
and sedges. Forbs are all shade-tolerant. 

Related Types. Aspen/serviceberry on  lower-clevation 
(<9,600 ft) warmer Montane sites. Aspen/Thurber fescue on 
lower elevation (<10,400 ft) dryer sites with soils deeper to clay. 











Adjacent Types. Spruce-fir forests (sometimes dominated by 
aspen) on better-drained, shallower soils and steeper slopes. 
Serviceberry shrublands on snow-deposition sites and steeper 
slopes. Mountain big sagebrush/Thurber fescue or Thurber 
fescue grassland on better-drained less-protected slopes and 
benches. Blue spruce or Engelmann spruce riparian areas in 
bottoms below. 

Wildlife Management. Obstruction 27-58.8-81%, moderately 
low to very high, averaging moderately high. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Mule Deer HCov, Rest, Sum Mod. High Mod.High 
Forage, Water 
Elk HCov, Rest, Sum Mod. Mod. Low 


Rest, Forage 
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10. Aspen Series 


Resource Values. 


Resource Value C:trA 


Potential Cattle Forage Production 3- 
2 (slope) - 5 
2 (slope) - 4 


Grazing Suitability 
Timber Suitability 
Potential Timber Production 
Developed Recreation 
Dispersed Recreation 


Scenic 5-6 
1-2 


Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 2 
Deer & Elk Forage & Browse 3 
Watershed Protection 3 
Soil Stability 1 
Risk of Soil Loss - Natural 2 
Risk of Soil Loss - Management 4 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlif 
Risk of Permanent Depletion - Timbe 4 
Resource Cost of Management 4 
Cost of Rehabilitation 2 


5 


C.t. B 
4 


4-5 
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Ecological Type FM1.7 Phase 1 Phase 2 CT.A CT.B Whole ET 


Cvr__Cnst__-Cvr_—Cnst__—Cvr_Cnst__—Cvr_~Cnst.~=Cvr__Cnst 
TREES 
POTRS Populus tremuloides 71.2 100 81.8 100 82.5 100 22.8 100 75.9 .100 quaking aspen 
SHRUBS 
MARE11  ~—- Mahonia repens 13.6 60 0.0 25 85 50 -- 0 75 44 — Oregon-grape 
ROWO Rosa woodsii 13.9 100 010025 84 63 2.6 100 77 67 Woods rose 
SYRO Symphoricarpos rotundifolius 12 40 -- 0 wf -- 0 0.6 22 mountain snowbeny 
GRAMINOIDS 
BRSP2 Bromelica spectabilis -- 0 225 O67 a3 -- 0 05) i showy oniongrass 
BRCA10 —- Bromopsis canadensis Ve OO 16.2 100 WAS) if) 18 100 11.1. 78 fringed brome 
BRPOS5 Bromopsis porteri 24 20 -- 0 iiey SE} -- 0 eStore it nodding brome 
BRPU9 Bromopsis pumpelliana -- 0 09 25 04 13 -- 0 04 11 Pumpelly brome 
CACA4 Calamagrostis canadensis isn U Wastes 7S 14 50 -- 0 13 44 _ bluejoint reedgrass 
CAFO3 Carex foenea 155 20 -- 0 97a 13) -- 0 86 11 silvertop sedge 
CAGE2 Carex geyeri 44.4 100 72.8 100 56.5 100 61.0 100 57.0 100 elk sedge 
ELGL Elymus glaucus lidchaw 48) 47.9 100 20:1 63 -- 0 22.3. 56 blue wildrye 
ELTR7 Elymus trachycalus eet {0) -- 0 10 38 9.0 100 19 44 — slender wheatgrass 
FEID Festuca idahoensis Uday aL) -- 0 LO) tread -- 0 09 11 Idaho fescue 
FETH Festuca thurberi 16 40 -- 0 O0PaA3 8.0 100 0.9 22 Thurber fescue 
PASM Pascopyrum smithii 21 20 -- 0 3 M3 -- 0 ae ph, westem wheatgrass 
POCU3 Poa cusickii D6 gee 20 -- 0 04 13 -- 0 Dechy bi bluegrass 
POPR Poa pratensis 5:57 °40 -- 0 3.5 25 -- 0 3.1 22 Kentucky bluegrass 
STLE4 Stipa lettermanii 03 40 -- 0 Oia -- 0 O22 Letterman needlegrass 
STNE3 Stipa nelsonii TO} 20 -- 0 -- 0 5.0 100 06 11 Nelson's needlegrass 
FORBS 
ACLAS Achillea lanulosa 3.3 100 OCS IE ee 48 100 21 67 — westem yarrow 
ACC04 Aconitum columbianum -- 0 49 25 24 13 -- 0 rey fl monkshood 
AQco Aquilegia coerulea 03 20 04 25 04 25 -- 0 OS eee Colorado columbine 
AQEL Aquilegia elegantula -- 0 Ellie gta 160s dd -- 0 1s te westem red columbine 
ASTER Aster -- 0 OS mres 03 43 -- 0 O20 ett aster 
ASFO Aster foliaceus -- 0 6.0 25 S013 -- 0 rai ahs leafybract aster 
CHANS Chamerion angustifolium 10.0 60 07 50 Ba 50 2.3 100 5.9 56  fireweed 
CIRSI Cirsium 0.0 20 05 50 03 38 -- 0 0.2 33 thistle 
CiCO2 Cirsium coloradense 1:0 ai920 -- 0 06 13 -- 0 06 11 thistle 
DEBA2 Delphinium barbeyi Ot 420 Oile 25 055 25 -- 0 04 22 — Barbey larkspur 
ERCO6 Erigeron coulteri -- 0 43 25 2a woe 76) -- 0 ho ee | Coulter fleabane 
ERSP4 Erigeron speciosus 06 20 -- 0 04 13 -- 0 OS ait Oregon fleabane 
ERSU2 Erigeron subtrinervis -- 0 LO ee25 Didi 13 -- 0 05, Hall threenerve fleabane 
ERGR9 Erythronium grandiflorum -- 0 Zileco) AUP is) -- 0 09 11 avalanche lily 
FRVI Fragaria virginiana 71 60 Syol 76) LAS 275 -- 0 6.6 67 — Virginia strawberry 
FRSP Frasera speciosa 0.0 20 1:0) ¥25 0.57 13 0.0 100 05 22 monument plant 
GASE6 Galium septentrionale 68 60 44 75 64 63 0.5 100 5.7 67 __ northem bedstraw 
GERI Geranium richardsonii 21 40 11.3 100 10 ait -- 0 6.2 67 Richardson geranium 
HEQU2 Helianthella quinquenervis 08 40 O8e 25 09 25 0.0 100 0.8 33 nodding helianthella 
HESP6 Heracleum sphondylium -- 0 10.2 50 ot 625 -- 0 45 22  cow-parsnip 
LALE2 Lathyrus leucanthus 22.1 100 iSite? 5 16.8 88 75 100 15.8 89 aspen peavine 
LIPO Ligusticum porteri -- 0 34.0 100 17.0 50 -- 0 15.1 44 ~~ osha 
LUAR3 Lupinus argenteus 5.0 80 0.0 50 3.1 63 0.0 100 28 67 silvery lupine 
MAST4 Maianthemum stellatum 1.3, 20 Om 225 09 25 -- 0 0.8 22 star Solomon-plume 
MOLA6 Moehringia lateriflora -- 0 04 25 02> 3 -- 0 O22 at grove sandwort 
OSDE Osmorhiza depauperata -- 0 0.4 25 02 eS -- 0 02 Rt sweet cicely 
PACKE Packera 03 20 -- 0 02 13 -- 0 Wa i groundsel 
PEPR7 Pedicularis procera 3.0 40 04 50 OO -- 0 18 44 — Gray's lousewort 
PERA Pedicularis racemosa 19 20 -- 0 2S -- 0 vee ih] sickletop lousewort 
SESE2 Senecio serra 10 20 3.115 2.0) 750 -- 0 2.2 44 _ butterweed groundsel 
SOMU Solidago multiradiata 04 20 -- 0 (ey ae! -- 0 C2 Tart mountain goldenrod 
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Ecological Type FM1.7 Phase 1 Phase 2 CT.A Ca8 Whole ET 
Cvr__Cnst Cvr_ _Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst 

TAOF Taraxacum officinale 0.2 20 -- 0 O13 -- 0 (1 ae common dandelion 
THFE Thalictrum fendleni 21.7 100 34.5 75 26.3 88 36.3 100 27.4 89 Fendler meadow-rue 
TRDU Tragopogon dubius 13 40 -- 0 Oniay 13 5.3 100 0.7 22  goatsbeard 
VAED Valeriana edulis -- 0 Ney EG) Oh 43 -- 0 Oo al edible valerian 
VETE4 Veratrum tenuipetalum -- 0 OS25 03-13 -- 0 0.2 11 false-hellebore 
VIAM Vicia americana 51 80 56 50 5.82, 63 1.5 100 5.3 67 American vetch 
VINU2 — Viola nuttallii -- 0 2 3025 ieee 13 -- 0 Oak Lit Nuttall violet 
FORB forb unknown 0.1 40 ei ys 1:03 20 0.3 100 1:6 4 33 unknown forb 

GROUND COVER 
BARESO bare soil 0.8 20 00 26) O:5""" 26 -- 0 0.5 22 _ bare soil 
LITTER litter and duff 95.3 100 1000 100 #974 100 97.3 100 97.4 100 — dufflitter 
ROCK cover grav+cob+ston 04 20 -- Oeeee 10.3505 13 -- 0 O25 lil grav+cob+ ston cover 
COBBLE cobble 10-25 cm 24 40 -- 0 Wee ees -- 0 1.3 22 cobble 
.LIVEPL live plant bases 10 40 0.0 25 Ome 25 2.7 100 0.6 33 _ live plant bases 
.MOSSON' = moss on soil 03 20 -- 0 O25 013 -- 0 02 11 on soil moss 
COWPIE — droppings cattle 06 20 -- 0 -- 0 2.8 100 0.3 11: cattle droppings 
.DEERPE droppings deer 0.3 20 -- 0 02% 13 -- 0 O25 I deer droppings 
-ELKPEL droppings elk 0.2 40 -- 0 Ohlered 3 0.3 100 0.1 22 — elkdroppings 
.wooD wood > 1 in diam. 48 40 -- 0 Oats 18.6 100 Die (22 > 1in diam. wood 
\W00D13_~— wood 1-3 in diam. ey et 2.1 100 18 63 -- 0 1.6 56 1-3in diam. wood 
.WO0D37_~— wood 3-7 in diam. -- 0 1.6 100 Oem 50 -- 0 0.7 44 3-7indiam. wood 
WO0D71~—wood 7-10 in diam. - 0 Olive OU) ley ees -- 0 OBE R22 7-10 in diam. wood 
.WO0D10 ~=— wood > 10 in diam. -- 0 03 25 O23 -- 0 Osama > 10 in diam. wood 
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11. Narrowleaf Cottonwood Series 


General Description 
Populus angustifolia (narrowleaf cottonwood) Series of Hess 


(1981-1986), Hess and Wasser (1982), Moir (1983), Komarkova 
(1986-1988), Fitzhugh and others (1987), Larson and Moir 
(1989), Muldavin and others (1990), Dick-Peddie (1993), and 
Kittel and others (1994); and the Populus angustifolia Alliance of 
Kittel and others (1996). Considered a non-climatic series by 
Moir (1983). Includes part of the Alnus incana ssp. tenuifolia 
Alliance of Kittel and others (1996). 

Stands in good, relatively undisturbed, condition have a 
number of layers of tall and medium shrubs such as Pacific 
willow, Geyer willow, alder, serviceberry, red-osier, maple, 
chokecherry, and currants (see Hansen and others 1989ab). 

Heavy browsing and grazing by livestock and big game leads 
to reduction in shrub and sedge cover, removal of cottonwood 
sprouts and smaller size-classes of willows and other shrubs such 
as red-osier, maple, and serviceberry (because they are more 
palatable), and eventually absence of willows and cottonwood 
regeneration from the site (Komarkova and others 1988); along 
with those changes come bank instability, drop in water tables, 
reduction in fisheries, removal of browse and cover for big game 
and habitat for birds and small mammals, and invasion by plants 
such as Kentucky bluegrass, quackgrass, dandelion, sagebrush, 
rabbitbrush, and exotic weeds (Blymyer 1987, Hansen and others 
1989ab, Kittel and others 1994, Girard and others 1995). Most 
cottonwood stands in the Basin are missing tall or medium 
shrubs, and have been reduced to cottonwood-Kentucky 
bluegrass (Hansen and others 1989ab) or cottonwood-nothing but 
gully; these obviously have considerably reduced forage values 
and wildlife habitat values. 

Early seral stages, where the adjacent creek has gullied and 
the water table has dropped, may have significant dominance by 
unpalatable species such as coyote willow (Salix exigua), 
uncommon in the UGB, or Rocky Mountain juniper (Juniperus 
scopulorum). Juniper invasion is a significant indicator of how 
dry these sites can become if the water table falls. 

Precipitation zone: 250-380 mm/yr (10-15 in/yr) (local data). 

A few sites in this Series in the UGB have aspen dominant, 
but they were all in bottomlands where cottonwood had been 
eliminated (usually by humans) and aspen had invaded from an 
adjacent lower slope (see Hansen and others 1989ab, Manning 
and Padgett 1989, Kittel and others 1994), often with significant 
sediment accumulation from clay-bearing soils above the site. 

Almost all of the cottonwood stands in the Basin (both current 
and past) are used, often heavily, by elk, cattle, and deer, and 
many are used by recreating humans as well. So management 
must be coordinated if improvement is to happen. 


Distribution 
In the UGB, elevations are 7,530-8,380-9,400 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Cottonwood/Pacitic willow-silvertop sedge 7,530-9,400 FR5.1 
(POAN3/SALUL-CAFO3) 
typical phase 7,570-9,380 —Ph. 1 
phase river birch (BEFO2) 7,990 —Ph. 2 
phase river hawthorn (CRRI) 7,530-8,790 —Ph. 3 
phase aspen-cow-parsnip (POTR5-HESP6) 8,255-9,400 —Ph. 4 
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Timber Management 
I do not recommend production management of these riparian 


sites because cottonwood is not a timber species (Hess and 
Alexander 1986), and post-sale management to avoid permanent 
watershed damage is difficult. Narrowleaf cottonwood is useable 
as fuelwood, but it doesn’t split or dry well; other species are 
much better for this purpose. 


Vegetation Management Practices 
Spraying with herbicide has been used in the past where 


removal of cottonwood and willows has been desired. I do not 
recommend this, as it reduces the value of these sites. 

Cottonwood and willows have been removed mechanically in 
the past from many sites in the UGB, in order to increase growth 
and palatability and production of plants used for livestock 
forage. I do not recommend this, since it leads to reduced site 
value by causing water tables to drop, radically reducing cover 
for wildlife and livestock, reducing bank stability, and reducing 
the amount of browse available. 

The result of past use in these sites is that it is very difficult to 
find a cottonwood stand in the UGB that is in good condition, 
with good cover of trees, shrubs, and graminoids, and with 
several to many vegetation layers; about 1% of these sites meet 
these conditions today. “Managers should give serious 
consideration to maintaining a buffer strip of Populus 
angustifolia immediately adjacent to rivers and streams. The 
erosion protection afforded by these buffer strips cannot be 
emphasized enough” (Hansen and others 1988-1989). 

Compaction is a modest problem, since the soils are often 
gravelly or rocky; erosion is a bigger problem, since these sites 
often experience high flood stages in season, and the soils are 
quite moveable. 


Fire Ecology 
Hot fires may kill older cottonwood trees, but light to 


moderate intensity fires may be useful in regenerating 
cottonwood and palatable shrubs (Hansen and others 1989ab). As 
with all prescribed fire, the sites must be protected afterwards: 
that will be critical in these stands, where many animals will 
congregate at any season. 


Insects and Diseases 
Insects common in  narrowleaf cottonwood (Populus 
angustifolia), Fremont cottonwood (Populus deltoides ssp. 
wislizenii), and their stable hybrid, are listed and discussed in 
Floate and Whitham (1995). 


Livestock Range Management 
Often grazed and browsed by cattle during any season the 


stands are accessible, and used for shade (cover) in late summer 
and fall. Moderate to heavy cattle grazing, especially in the late 
summer and fall, often eliminates cottonwood regeneration 
(Padgett and others 1989). 

Stands in good condition, with good shrub vertical diversity, 
should be protected from grazing by change to a more 
progressive grazing management system or barriers to livestock. 

Forage production can be high in midseral to upper seral 
condition, where the shrub and herbaceous layers have not been 
severely depleted by past grazing and browsing. Where these 
riparian areas are adjacent to upland rangelands, livestock may 
use the riparian areas for water, which may require protection of 


the stream and its banks or livestock control barriers. 


Wildlife Management 

Cottonwood stands in good condition are structurally very 
diverse and exceptionally valuable for a wide variety of wildlife, 
including big game, songbirds, small mammals, raptors, beaver, 
and waterfowl; where a perennial stream is present, there is high 
fisheries value as well (Hansen and others 1989ab, Manning and 
Padgett 1989, Padgett and others 1989). Bald eagles have nested 
in several stands in and around the Basin. Great blue herons use 
the sites along major rivers and reservoirs in the Basin. 

Browse production can be high to very high, but most of these 
sites in the UGB have been severely depleted by cattle grazing in 
the summer and elk and deer browsing during the winter. 
Obviously these stands have considerably reduced wildlife 
habitat values. Many of these sites are in the critical winter ranges 
for deer and elk, which makes the lack of sites in good condition 
especially critical (see discussion above, under General 
Description). 

Stands in good condition are valued for their structural 
diversity as related to wildlife habitat, streambank protection and 
shading of fish habitat (Youngblood and others 1989). 
Management should focus on maintenance of several palatable 
shrub layers as habitat for big game, livestock, and birds; 
management for cavity-nesting birds; and management. for 
raptors (see Youngblood and others 1985). 

One group of birds is favored by campground development, 
but another groups of birds that are negatively impacted are either 
shrub-nesting, ground-nesting or ground-foraging (Blakesley and 
Reese 1988). The second group can be maintained at some level 
in campgrounds by planning for patches or strips of riparian 
vegetation along streams and between campground units 
(Blakesley and Reese 1988). 


Group | - Birds associated with campgrounds includes broad-tailed 
hummingbird, American robin, and warbling vireo. Group 2 - Birds 
negatively impacted includes willow flycatcher, black-capped 
chickadee, MacGillivray’s warbler, lazuli bunting, song sparrow, and 
fox sparrow (Blakesley and Reese 1988). 


Mapping and Map Units 
Sites are typically long and narrow, but sites in broad valley 
bottoms are large and nearly isodiametric. I saw some sites (all 
early seral) that were not associated with a stream channel, on 
poorly-drained benches. 


Roads and Trails 

Roads and trails have often been built through these sites, yet 
these sites are moderately to poorly suitable for roads and trails 
(Komarkova and others 1988). The soils are more coarse (gravel 
usually) than most riparian areas, but they are often wet and 
moveable during floods. Many of these sites occur towards the 
bottom of a small watershed, so the streams may carry large 
volumes of water during flood stages. So an unstabilized road or 
trail may be stable and useable during later summer and fall, but 
use in wetter seasons will result in damage. Crossings for use in 
spring, early summer, or early winter should be bridged. Trails 
are more suitable than roads. 

Large-acreage cottonwood sites are usually moderately 
suitable for dispersed camping, especially after flood stages and 
before the slush season in the fall. Because of floods, poorly 
suitable for developed recreation, toilets, or other construction. 

In some places, these sites are used for gravel mining 
operations, for which they are usually suitable; on public lands, 
this use would probably not be compatible with watershed 
protection or riparian management directions in land management 
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plans. Mining or construction activities in these sites may require 
a permit under the Clean Water Act. 


Revegetation 

Replanting Pacific, Geyer, or Bebb willow from rooted 
cuttings can restore willow cover to a depleted site, in order to 
improve wildlife cover and browse, bank stability, and fisheries 
habitat (Hansen and others 1988). 

Rooted cuttings or nursery-grown seedlings of narrowleaf 
cottonwood may be available for planting. Growth rates are rapid, 
but cuttings or seedlings must be protected from browsing by 
animals domestic and wild (Hansen and others 1988). 

Where pits have been created by gravel mining, reclamation 
can develop fishery, wildlife, and recreational values (Bayha and 
Schmidt 1983). 


Hydrology 

In the broader valleys, these cottonwood stands move laterally 
fairly often, as the river channel periodically migrates. This 
continual change ensures adequate regeneration of cottonwood 
(Kittel and Lederer 1993). “These montane floodplain 
environments are a dynamic part of the landscape, and with 
continued natural processes such as channel migration and 
flooding, will support a constantly changing patchwork of all age 
classes and [stand] types” (Kittel and Lederer 1993). Deposition 
and movement of ice in the winter also is an important part of this 
picture in many of the large floodplains of the UGB. 

Typically, the mature cottonwood-shrub forest is 1-2 m 
vertically above high water, with earlier seral gravel-bar and 
other communities in between (Kittel and Lederer 1993). 

“(T]he riparian water table rises and falls in coordination with 
changes in the river stage and also indicates that the riparian 
water table is recharged by the river, providing an influent 
stream-water table situation. ... [Narrowleaf] cottonwood [is] 
reliant on water from the adjacent river ... reduced flows 
downstream from [a dam] would create additional drought stress 
of the adjacent riparian cottonwoods” (Rood and others 1995). 
“The extensive commitment to irrigation ... provides little 
opportunity for recovery of river flows along the lower [river] 
which would be required for restoration of the miparian 
cottonwoods” (Rood and others 1995). 


Recreation Management 
Much recreational use occurs in these sites, especially the 


accessible sites at lower elevations, yet these sites are only 
modestly suitable for dispersed recreation after flood season and 
before the wet fall, if little disturbance follows; soils can move 
rapidly (Komarkova and others 1988). Not suitable for developed 
recreation or construction. Cottonwood stands in good condition 
can be very scenic, especially in color-change season, and they 
provide shade for recreation which is much sought-after, 
particularly in hot seasons. 

In campground developments, existing shrubs and saplings 
should be maintained in campgrounds, and maintenance should 
retain a diversity of shrub species throughout the campsites. In 
particular, the practice of leaving patches or strips of shrubs 
and/or trees along stream banks and between individual 
campgrounds is encouraged, in order to maintain populations of 
birds in these developments (Blakesley and Reese 1988). 
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11. Narrowleaf Cottonwood Series 





Distinguishing Features. Stream channels and draws, Variations. Phase © is the typical phase, dominated at climax 
narrowleaf cottonwood, Fluvaquentic Soils, Endoaquolls, | by narrowleaf cottonwood (POAN3), Pacific willow (SALUL), 
riparian areas. and a wide variety of other moist-site shrubs, occurring in creeks 


Distribution. Submontane (Foothills) streamsides, gulches, | and draws at lower elevations, usually below 9000 ft elevation. 
and draws in the bottom of the Gunnison Basin. This type is also | Phase ® is a rare type here, with one site found, near the lower 
known from the western slope of Colorado, and in northern Utah | end of the range for Phase 1, with river birch. Perhaps this site 
and southern Wyoming. It may well be present elsewhere, since | represents another type that occurs in somewhat steeper draws 
many of these sites have been depleted. and gullies that rarely run water. It is very difficult to find sites in 

Ecological Type. The following table lists conditions at | this type that are in good enough condition to identify. Phase @ 
climax, common to the whole Ecological Type. Phase variations | occurs in those same draws, characterized by the presence of 


and communi es (seral expressions) are described below. river hawthorn (CRRI). Phase © occurs in creek bottoms and 

Component |Description draw bottoms, often at the junction of creek forks, where 

Vegetation | Dominated by: narrowleat cottonwood (POAN3), Pacific willow significant alluvial deposition has occurred recently. All of these 
(SALUL), silvertop sedge (CAFO3), swamp bluegrass (POPAQ). stands have aspen (P OTRS) in them, but some stands are lacking 
Many other shrubs, graminoids, and forbs. 5-8 layers. cottonwood. I think it likely that aspen has moved into these 
Characteristically Fluvaquentic Endoaquolls, rarely other bo ttoms either after the cottonwood Was removed, or after the 
Endoaquolls or Fluvaquents, poorly drained to moderately site became less moist as a result of animal use in the watershed, 
drained. Surface mineral coarse-fragments rare, soil surface alluvial deposition, or other site change — these sites all have 
usually completely covered with litter and duff. significant aspen clones on the sideslopes just above the riparian 
bottom. 

















Soils 


Creek and draw bottoms, often with a channel, sometimes with 
perennial streamflow. Alluvial derivation, with several to many 
events over many years (millenia in some cases), alluviation 
events widely varied in particle size, hence producing the 
Fluvaquentic soils seen. Slope gradient averaging around 5%, 
never zero, so drained relatively well as comparted with willow 


n....2.530.- 9.400 tL. averaging about 8.300- 8.900 ft 
Alluvial from a wide variety of sources. Apparently watershed 


above site must be varied in soil particle sizes. 


ee 


Landform 


Geology 


Moist to moderately wet. Water never ponded but always th 
present at least in subsoil, flow-through. 
Submontane to lower montane. 












eeinneeacenils Phasadl memur epi siabhase Srernesor ¢[-PhasaSe orem pki] Phaser ye 1 


sometimes not present 

| Soils | XP- PD - WD CLC DTe ocean oa 01s Sv mms al (60h i a a 

Landform | 0.7-5.1-17%slope, .| 10- 15% slope, 1.1-5.9- 11% slope, 
7570-9380 ft 7990 ft 7530 - 8790 ft 8255 - 9400 ft 

GEDIgy Smee needed rd aera eecies tk pe Myers: tiesc INT 

Wvtecrpied| Ovi Grpesiie eel woe lag dois Ll cevitll Rory it eivled 2) Blimbtiy kywem one 1 pol 

ncaa ab Nibiy udinaufell: Inetietry bor! |] Rurdo we dimtiihvers. Merbaodous! evden i | 





Vegetation: Diversity low to moderate, TLC/S is 2.5-14.3. 



















Phase 1. Typical Phase 2.BEFO2 Phase 3.CRRI__— Phase 4 POTRS-__—s Comments 
(n=21) (n=1) (n=4) HESP6 (n=10) 

Tree Cover 0-25.5-97% 47% 0-37.0- 88%  35-63.2-106% — Typically 13-21 m tall, depending on protection from wind and animals 
and on water availability; POAN3 with some JUSC2; + POTRS in Ph. 4 

Shrub Cover 0 - 53.4- 144% 18% 32-78.3-120%  6-58.3-111% Potentially 3-5 S layers up to 8-10 m; various SALIX, AMAL2, ACGL, etc. 

Gram. Cover 9- 70.1 - 158% 44% 67-72.0-80%  16-63.7-112% Commonly CAFO3, POPA2 at potential; POPR, ELRES at earlier stages 

Forb Cover 2-45.1- 119% 40% 31-50.0-89%  17-65.2-98% Various species; GF layer potentially 0.7-1.2 m tall 

Rock Cover 0- 11.6 - 48% 2% 0-0.8-2% 0-58- 20% 

Bare SoilCover 0-9.5-38% 2% 0-8.3- 16% 0-5.2- 15% 

Total Live Cover 45 - 185.5 - 294% 145% 196 - 253.2 - 314% 139 - 246.8- 297% Most of variation is due to mix of seral stages 

No. Species 17-29-49 29 15 - 23-28 25 - 31-41 
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11, Narrowleaf Cottonwood Series 


Plant Associations. © Populus angustifolia/Salix lucida ssp. 
lasiandra described as new here, based in part on Populus 
angustifolia/Alnus incana ssp. tenuifolia-Swida sericea Johnston 
1987. @ Populus angustifolia/Salix lucida ssp. lasiandra phase 
Betula fontinalis, described as new here, based on Populus 
angustifolia/Betula fontinalis Johnston 1987. @ Populus 
angustifolia/Salix lucida ssp. lasiandra phase Crataegus 
rivularis, described as new here. © Populus angustifolia/Salix 
lucida ssp. lasiandra phase Populus tremuloides-Heracleum 
sphondylium, described as new here. 





Total Depth 45 - 102.3 - 285cm 76 cm 
Mollic Depth 16 - 73.3 - 160 cm 39 cm 
Permeability  0- 26.2- 69 (sd=18.2) 31 





Phase 1. Typical Phase 2. BEFO2 Phase 3. CRRI Phase 4. POTR5 


93 - 99.3- 112 cm 
46 - 68.0- 112 cm 





Soils: The soils in all four phases were Sampled almost 
entirely as Fluvaquentic Endoaquolls, poorly drained to 
moderately drained. There was one Histosol, one Argiaquoll, one 
Fluvaquent, and one Psammentic Endoaquoll. These 34 sites 
were mapped in a very wide variety of soils, probably because 
the remnant riparian areas with any cottonwoods in them are 
often very small and narrow, and so the soil mappers would not 
have delineated them. 






43 - 86.8 - 160 cm 
19 - 79.5 - 160 cm 
22 - 37.0 - 68 (sd = 25.3) 






24 - 24.4-25 








Landforms and Geology. Gentle to low stream terraces and draw bottoms, generally <15% slope, Channel Types B5 and B5a 


(Rosgen 1994). 


Phase 1. Typical 
7570 - 8315 - 9380 ft 


Phase 2. BEFO2 
7990 ft 


0 - 251 - 347° (r=0.47) 156° 
0.7 - 5.1- 17.0% 14% 


Formation Alluvial (Fluvial), from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Moderate potential for mass 
movement. 
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Phase 3. CRRI Phase 4. POTR5 
8255 - 8585 - 9400 ft 
0 - 223 - 272° (r=0.52) 


1.1 - 5.9 - 11.0% 1.32 - 4.7- 15.0% 





Climate. In moderate rainshadow or outside rainshadow. 


Warm, moderately exposed to sun, slightly exposed to wind. 
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11. Narrowleaf Cottonwood Series 


eo y types. 
Status Cover Cover Cover ae r lb/ac/yr lb/ac/yr 
A. Cottonwood- 
Pacific willow-alder- 
silvertop sedge- 
bluegrass 


B. Cottonwood-rose- 
medium shrubs- 
exotic grasses 





a 45-97% 50-180% 30-110% 


C. Medium shrubs- 
sparse cottonwood- 
exotic grasses 

D. Sparse 
cottonwood-depleted 
understo 

E. Rush-cinquefoil- 
exotic grasses- dry 
shrubs 


bie cl 


G. Big sagebrush- ae 50-90% cual 65% 


rabbitbrush- 


snowberry-dry 
grasses 





H. Hawthom- 
chokecherry-exotic 
grasses 


LS 55-92% | 25-145% | 60-110% 907 184 593 
(800-1700) (150-700) (400-1200) 


466-843-1258 
(300-1500) 


(0100) 





90-140% 65-85% (2000-2500) (600-800) (1000-1500) 


3554-4624 
(3200-5000) 


No conifers, no POTR5S. Many 
shrub species 





105-137-180 
(75-250) 


165-330-650 
(150-750) 


952-4357 
(900-5000) 


Tall-shrub layer missing; aspen 
may be present; low- elevation 
stand had river birch and Rocky | 
Mtn. juniper — remnant of 
second cottonwood type? 






1-20% 20-85% 40-110% 1235-1433 221-855 35-453 (<500) With RIBES-PEFL15- SAEX!, 
(800-1600) (100-1000) (0-600) etc. 
(<300) No understory species >10% 
cover 
5-45% 45-150% (3000-4000) (200-500) (2500-3000) Variety of dry shrubs: ARTR2- 
CHRYS-etc. 


4500-5500 3500-4000 unpalatable), ‘rest is POPR 
1592 
(900-1750) 


et 30 


689 364 Distinguishable by soils, 
(400-750) (300-900) bottom landform 
| "| pei by soils, 
presence of hawthom 





J. Aspen-exotic io i 90% 10-115% 15-120% 1036 836 poe 46 
Qrasses-rose-swamp (900-2000) ein 00) (750-1500) (2000- 
bluegrass Show 


K. Aspen-alder- (900-1250) (250-300) (600-750) (1250-1500) 
willows-wet forbs 


Succession. Primary Succession takes many decades, 
sometimes millennia, as the many-layered Fluvaquentic soil is 
built up. One location in this type (Sheep Gulch, northeast of 
Gunnison) has a soil > 3 m thick, with 17-20 horizons and four to 
five distinct charcoal-bearing layers. Assuming a sere of 150 yr, 
and the natural (presettlement) flood frequency of 100 yr, this 
soil is at least 800 yr old, more likely 1,500 - 2,500 yr old. Not 
all climax cottonwood stands have a soil this old. Secondary 
Succession is on a much shorter time frame, sere of about 130- 
160 yr. Most larger narrowleaf cottonwood trees are 75-95 yr 
old; to those figures must be added 60-80 yr of natural soil 
restoration, since an early-seral site has likely lost significant 
soil, especially the upper organic layers. Stages of Secondary 
Succession: 

Very Early Seral has no trees, no shrubs, and exotic invader 
species such as Kentucky bluegrass, quackgrass, and forb 
invaders and weeds. 

Early Seral is dominated by dry-site shrubs such as big 
sagebrush, rabbitbrushes, shrubby cinquefoil, snowberry, or 
coyote willow. Herbaceous plants are usually characteristic of 
fallen water tables and depleted water-holding ability, such as 
Baltic rush, asters, and exotics such as Kentucky bluegrass, 
quackgrass, or dandelion. Sometimes there might be a few old 
remnant cottonwood trees or heavily-hedged broadleaf willows, 
but these are not apparently reproducing. Another Early Seral 
expression is entirely dry (where the water table has dropped a 
long way), with sagebrush and dry-site grasses such as native 
bluegrasses, needlegrasses, or even Arizona fescue. 

Midseral (MS & EM) has many community types. In general, 
there is some reproduction by cottonwoods or broadleaf willows, 
but these have not yet reached full dominance. Willows and other 
palatable shrubs have been kept from dominance by removal or 
browsing. The most palatable species (Pacific willow, yellow 


willow, serviceberry, chokecherry, maple, etc.) are usually 
missing to very minor. The less palatable shrubs are sometimes 
conspicuous, such as hawthorn or cinquefoil. Herbaceous layers 
have a mix of exotics (Kentucky bluegrass, quackgrass, 
dandelion), or dry-site species such as native bluegrasses, 
needlegrasses, asters, etc. There often are remnants of climax 
species such as silvertop sedge, bluejoint, swamp bluegrass, or 
wet-site sedges. 

Late Midseral also has many community types. In general, 
there is a generous, even mix of early-seral and climax species 
So, for example, heavy livestock grazing might have created a 
closed-canopy cottonwood forest with mixed shrub layers with 
some palatable species still reproducing; but the herbaceous 
layers are depleted, with only exotics such as Kentucky bluegrass 
and quackgrass. 

Late Seral and Potential Natural Community is dominated by 
climax species in all layers. A closed-canopy cottonwood forest 
(with aspen in Phase 4) slightly overtops a highly diverse set of 
four to six shrub layers. Herbaceous layers are also diverse, with 
dominance by species such as swamp bluegrass and silvertop 
sedge. The soil surface in most areas (except recent gravel bars 
and streams) is completely covered with litter. 

Related Types. Blue spruce-cottonwood types at somewhat 
higher elevations, cooler sites, and slightly higher gradients. 

Adjacent Types. Wyoming big sagebrush or big sagebrush 
(not mountain) types on better-drained slopes and benches 
laterally above these bottoms. Serviceberry shrublands on better- 
drained slopes above. Yellow willow on more poorly-drained, 
lower-gradient sites upstream or downstream. Aspen forest on 
cool north slopes. Blue spruce-cottonwood types upstream at 
somewhat higher elevations, cooler sites, and slightly higher 
gradients. 

Resource Values. 
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11. Narrowleaf Cottonwood Series 
















Resource Value C.t.A C.t.B C.t.C C.t..D C.t.E C.t.F 
Potential Cattle Forage Production 3 1-2 2-3 0 5 5 
Grazing Suitability 0-1 0-1 2-3 1-2 4-5 4-5 
Timber Suitability 0 (Species) | 0 (Species) | 0 (Species)| 0 (Species) 0 0 
Potential Timber Production 6 6 0-1 0 0 0 
Developed Recreation 3-4 3-4 3- 2-3 1-2 1-2 
Dispersed Recreation 3-4 3-4 3- 2-3 2-3 2-3 
Scenic 4-5 4-5 3- 2-3 2-3 2-3 
Road & Trail Stability 2-3 2-3 2- 2-3 1-2 1-2 
~ Construction Suitability 0-1 0-1 0- 0-1 0 0 
Deer & Elk Hiding Cover 6 5 2- 1-2 2-3 0-1 
Deer & Elk Forage & Browse 5-6 4-5 2- 1-2 0-1 0-1 
Watershed Protection 5 5 5 i] 5 5 
Soil Stability 1-2 1-2 1- 1-2 1-2 1-2 
Risk of Soil Loss - Natural 3-4 3-4 3- 3-4 3-4 3-4 
Risk of Soil Loss - Management 4-5 4-5 4- 4-5 4-5 4-5 
Risk of Permanent Depletion - Range 5-6 5-6 4- 4-5 4-5 4-5 
Risk of Permanent Depletion - Wildlife 5-6 5-6 5- 2-3 2-3 1-2 
Risk of Permanent Depletion - Timber ns ns ns ns ns ns 
Resource Cost of Management 5-6 5-6 5- 5-6 4-5 4-5 
Cost of Rehabilitation 2-3 2-3 2- 4 4 5 
Wildlife Management. 
Habitat 
inhi’: edna tsnle HS Wen Ma en eg Species Component 
|B | 45-61,3-90% | Mod-High-V.Hich | Mule HCov, Rest, 
pee. ie nrosce 
Crs ie ae a a ae Forage, 
Fit  (HCOV" Rest. 
24% aes 
43-45% ea 
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11. Narrowleaf Cottonwood Series 


Ecological Type FR5.1 Phase 1 Phase 2 Phase 3 Phase 4 CTA C.T.B CT.C C1T.D CT.E GH C.1.G C.1T.H CT.J C.T.K Whole ET 
Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvwr Cnst Cvr Cnst_Cvr Cnst_Cvr Cnst_Cvr Cnst_Cwr Cnst_Cvr__Cnst 






TREES 
JUSC2 —_ Juniperus scopulorum OS) 38 160-100 -00,025° 104 “40> 06 53> 20 §0 15 20° = 0 - 0 = 0) OOF (25. = 0 O07 6 - 0 09 39 Rocky Mountain juniper 
POAN3 Populus angustifolia 252 81 235 100 370 50 168 40 670 100 525 100 77 100 86 100 00 100. - 0” (06) -25 c= 0 - 0 - 0 242 67 narrowleaf cottonwood 
POTR5 _— Populus tremuloides C0. 25. & 0 - Oi 45:7 100%; 00 17-87 50. — 0 - 0° f= 0 - 0 - 0 - 0 66.1 100 570 100 127 31 quaking aspen 
PSME Pseudotsuga menziesii - 0 38 100 - OF 10.0 S10 = 0 05 13 - 0 - 0 - 0 - 0 - 0 - 0 00 20 - Oe 0.1 F6 Douglas-fir 
SHRUBS 
ALINT Alnus incana ssp. tenuifolia 06 33 - OP 1.525 sal 40-3 1310' 100) 10.0 25 — 0 - 0 00 3 - 0 - o - 0 33 40 542 100 25 33 thinleaf alder 
AMAL2 — Amelanchier alnifolia 09 24 - 0 - O> 29 “30> 0.0 17 27 38 = 0 00 100 60 3 - 0 00 2 - 0 7152205 = O07 ts 22 Saskatoon serviceberry 
ARTR2 Artemisia tridentata 52 48 - o - Ow (06 2075 = 0 08 13 O1 40 27 100 03 100 00 100 261 75 - 0 00 2 - 0 32 3 big sagebrush 
ARTRV Artemisia tridentatassp.vaseyana 19 5 - 0 - 0 - Qo - 0 - 0 - 0 - 0 - 0 - 0 102 2 -- Qo - 0 - Ome el a mountain sagebrush 
BEFO2 _ Betula fontinalis - Oe 47:2 2100) — 0 - Qo - 0 08 13 = 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0> 0:2 3 river birch 
CHNA2 _—Chrysothamnus nauseosus 05 3 = 0 - 0 04 30 - 0 O38 3 00 20 = 0 600: 67 = 0 26 75. = 0 04 2 - 0 04 28 rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 36 29 - 0 - Gy 02° 20 = 0 05 2 = 0 26 100 -- 0 = 0 175 100 -- 0 00 2 - OM 251. 22 Douglas rabbitbrush 
CRRI Crataegus rivularis 00 10 - 0 369 100 - 0 of 5 93 13 =— 0 - o - 0 - 0 - 0 367 100 - oO - 0 4h 7 river hawthom 
DIINS Distegia involucrata 04 14 - Qo - 0 01-20 82 33) 00 13 = 0 - o - 0 - 0 - o - 0 02 2 OO 100 O02 14 bush honeysuckle 
PAVI11 — Padus virginiana 00 10 - O 159-950 «1.9 °20 200 -33. 700 13 = 0 - o - 0 - 0 - 0 319 100 38 20 - One2s Aly common chokecherry 
PEFL15 _— Pentaphylloides flonbunda 28 43 33 100 - 0 404-20 00.417 4H 50 93 #80 ~2— 0 37 100 - 0 - 0 - 0 - 0 - 0” 1.8 =33 shrubby cinquefoil 
PUTR2 __Purshia tridentata 02 14 - 0 - 0 04 2 -- On 055 25168 O'S e209 0.3 e100 o - O 04° 2 F— 0 = 0 - Oi (0:2'14 antelope bitterbrush 
RIBES Ribes 02 14 - o> OP 0 620-2 = 0 O01 38 O8 2 — o - o - 0 Oe ao = 0 - o - 0 -02° 14 currant 
RIIN2 Ribes inerme 03 #19 - 0. 3 755108 320 | 08 -675e05> “13 = o - 0 = 0 - OS 0.05 25 0:5 100. a= 0 40 100 04 2 whitestem currant 
RILA Ribes lacustre 08 14 - Qo - OP TAs wcle- 12 §38ee 52 (25 — = 0 - 0 - 0 - 0 - 0 a 0 22 4 - OS Ai Sale swamp black gooseberry 
RILE Ribes leptanthum O9eas = 0 - OS 10 = o - 0 - 0 - Os 6:1) (33 0 - 0 - 0 23 20 - 04 0:8 6 trumpet gooseberry 
ROWO Rosa woodsii 104 81 01 100 167 100 275 90 109 100 340 100 88 100 96 100 24 67 00 100 03 25 88 100 286 100 -- 0 155 86 Woods rose 
SABE2 Salix bebbiana 24 33 71 100 - 0 03 30°71 67 #+%«19 38 #04 4 - 0 - 0 - 0 - 0 - 0 01 40 - Ore 7 woh Bebb willow 
SADR Salix drummondiana - 0 - o - 0 723 40 = OF 9-10 413. = 0 - o - 0 - 0 - 0 - 0 06 40 #115 100 O06 ~11 blue willow 
SAEXI Salix exigua ssp. interior 24 19 - 0 06 #25 = 0 050-33 = 0 99 60 -- 0 - Qo - Qo - Qo - Oo - Qo - 0. 25 S14 sandbar willow 
SAGE2 _ Salix geyeriana 01 #19 - 0 - 0 03 10 #03 S50 = o - 0 - 0 00 33 - 0 - 0 - G 506 "20° = C- Os ald Geyer willow 
SALUL _ Salix lucida ssp. lasiandra 63 38 - OQ. 52 265028 |30-182 100- 02 13 88) 740 = @ 00 33 = 7. = Oo - 0 51 40 - o> 5.0” 33 Pacific willow 
SALU2 _ Salix lutea 16 #19 - 0; = o - Ose 0 - 0. 5.2*560 = 0 26 3 = o - o - rc 0 - OS 09 sat yellow willow 
SWSE Swida sericea he. 5. = 0. -= 0" +00 10 938 “1% 00 13 = 0 - 0 - 0 -- 0 - o - 0 - o - 0 O6 6 red-osier 
SYRO Symphoricarpos rotundifolius 7 48° = Ooo ti 50 ie 50° 05 17 01> 38) 24 40" 08 100) a 0; 900,100, 5.2) 75) 8220100 2:1 80 0 #14 47 mountain snowberry 
GRAMINOIDS 
AGGI2 = Agrostis gigantea 04 10 - 0 - 0042-10) = 0 - 0 00 2 - 0 92.8 3 = 0 - 0 - 0 09 2 - LOS 04 ars redtop 
AGST2 _— Agrostis stolonifera 03. 5 = o - O00. 10 O00) 135 13,5 205 = Qo - 0 - o - o - 0 - o - OF 0:2 6 redtop 
BRCA10 Bromopsis canadensis 07 33. 05 100_.03, 25 09 50 03°33, 15. 75. 03 40 — 0 - C= 0 07. 25 — 0 1.3 60 = 0 #07 39 fringed brome 
BRIN7 Bromopsis inermis O.1 ~ 65 at Om 236 25 Src. 1 20 Soe S16 ise = o - o - 0 - 0 - o - 0 - Qo - Ole 07 es smooth brome 
CACA4 _— Calamagrostis canadensis OB 10051002534" 50 25.1) 40, 4.9 502 625° *38" = Qo - 0 - Qo - 0 - 0 (- 0 49 40°. 98 100 23 25 bluejoint reedgrass 
CAST36 Calamagrostis stricta 10 10 -- o - 0 = 0 36 3 = 0 - Oo - 0 - 0 - 0 - 0 - 0 - 0 - 0. 06 —6 Northem reedgrass 
CAREX Carex 02 19 -- 0 - 0 00 2 - O= 70:0 254 1011 =208 18.1000 07 “33 = Oo - 0 - (He ah ee Seg)? = Cae Ol Say sedge 
CABE2 _— Carex bebbii 03 5 - 0 - 0 - 0 09 17 -~ Qo - 0 - 0 - 0 - 0 - 0 - Qo - 0 - Om 0:2 mae Bebb's sedge 
CADI6 Carex disperma - 0 - 0 - O 4s 10' = 0 - 0s = -Fs= 0 - 0 - 0 - 0 - Q = 0 138 100 04 3 soft leaved sedge 
CAFI Carex filifolia 05 Bs. = 0 - 0 - Qo - 0 - 0 - Qo - o - 0 - 0 24 2 - o - 0 - 0. 0:3" 3 threadleaf sedge 
CAFO3 _— Carex foenea 62 2 -- OMe 4G) (25) Cate 1G) 19 © Cie a 0 39 20 - 0 8 39 G7 -— rs 0 - OU. 19:35 20, 0 44 22 silvertop sedge 
CAGE2 Carex geyeri 05 10 - 0 - 0 201i. 16 = 0-09] 13° 08.920. = 0 - C. 5-- 0 - 0 - Cr 80.1 205 Os 03 2.8 elk sedge 
CAPI7 Carex pityophila - 0 120 100 -- 0 - 0 - O02 215-185 = 0 - Qo - 0 - Oo - Qo - 0 - 0. = eS S53 sedge 
CAPR5 _— Carex praegracilis 04:  S = 0 - Ge gaes Qo. - 0 - 0-16 20" i= 0 - 0 - Qo - 0 - 0 - 0 - OF G2 a3 silver sedge 
CASTE3 Carexstenophyllassp.eleochais 12 14 - 0 -- 0 - 0 - 0 = 0 - 0 - Qo - OF% = O 640/35 S— Gy t= 0 - On 207 8 needleleaf sedge 
CAUT Carex utriculata 62 <5 = Qo - 0 - 0 - 0 - 0 -- 0 - Oe. 1-7, S33 ae 0 a= o - 0 - - = Gs 0: a3 beaked sedge 
CRJU2 ~—Critesion jubatum OPs5 = o - O C6 205 = 0. = O 105, 2. = 0 - 0 - 0 -- 0 - OUI. 405 Om 02 ess foxtail barley 
DECE. Deschampsia cespitosa 14 10 - 0 - Orr OLS 10h OF ale“ oO = 0 - 0 8.1 433: -- 0 - 0 == Oe 15.6 202 Cie TO 8 tufted hairgrass 
ELYMU Elymus O:1 etiSh. 0 - 0.08 10: — = 0 - 0 03 2 -- o - 0 - 0 - o - 0 16 2 - Oe O26 wild rye 
ELEL5S Elymus elymoides 20 48 - o - 0 04 2 - GO 05.5 25% 240i 7280) -0:7 =100 = = 0 - 0 97 100 -- 0-20.45 20" = OF Ta 3s bottlebrush squirreltail 
ELTR7 Elymus trachycalus 05 24 -- 0 - 0 04 10 - 0-05 = 25 .03..60 > = 0 - Oe — Q 2:45 25 --— 0 = 0 = Qs 04-17 slender wheatgrass 
ELRE3 _Elytrigia repens 49 33 - Os 75 50 S38 80's 47 50° 224575. = 0 - Om 18 =433e61.3 100 Salas 25: a= 0 62 100 - 0 47 47 quackgrass 
FEAR2 Festuca arizonica OSs) = 0 - 0 - Qo - Qo - 0 - 0 - Oo - 0 - 0 48 2 - Qo - 0 - Op 0:5 se 3- Arizona fescue 
FESA Festuca saximontana Cen 3 i 0 - 0 - 0.0 hl~ Qo - 0 - Qo - 0 + 0 - 0228-255 = Qo - 0 - OQ” (0:3 35.3 Rocky Mountain fescue 
JUAT Juncus ater 72 She 276) 100) P40b 75) 1.0" sO 0.5 Ge wis 50" 180 260, = 0 203 100 - Oo - OF 7.05100 +145 20) = Cae oa o0 Baltic rush 
KOMA _ Koeleria macrantha 09 24° - 0 - 0 05 2 -- 0 035135. 0020, = Oo 00 33 - 0 #49 #75 -- O S05 205 C0 219 prairie junegrass 
LECI4 Leymus cinereus 06 19 O01 100 - OS 0ey 10) 01 17" S00ee 36 = 0 - O27) ESSien-- Ome 0.9 2a) ies <3 0 - Ge Os: 17 giant wildrye 
MUFI Muhlenbergia filiculmis A 0 ic 0 - Qo - o - 0 - Ole 0 - 0 320 100 -- 0 - o - Ob = Q <CSi2..3 slimstem muhly 
PASM Pascopyrum smithii 23 57) - oF 65: 50 S06" 20) O07 17 207238 110 ~80 38 100— 24 (33. — 0 72 100 130 100 - o - 0 23 44 westem wheatgrass 
PHPR3 _— Phieum pratense E =33) = Qo - 0 1 '33e 70). - 0: 1h, 26" 505. 34.6 60 = 0 00 33 OO 100 - o - 0 24 8 -- 0 #16 «39 common timothy 
POA Poa th Sag! = 0 - 0 - Qo - Qo - OF a6 405 = OF 07 §—33 = Ct 0 Ooo n= o - Gg 0} 20:6 »11 bluegrass 
POFE Poa fendleriana 31 24 - 0 19 50 - 0 - Qo - 0 56 20 00 100 -- o - Oe S075 3:7" 100) a= 0 - 0 20 19 muttongrass 
POJU Poa juncifolia 03 #5 - 0 = 0 - Qo - o - Olas aecOe = 0 - 0 - 0 = o - o - Qo - QS 10:2 aes alkal’ bluegrass 
POPA2 _ Poa palustris 50 43 - OF -t4? 26 55> 40° 176 100) §13=.98 <015-20- = 0° OF 83 - O01 2h 0 90 40 - 0 46 39 swamp bluegrass 
POPR Poa pratensis 228 76 192 100 396 75 356 80 241 67 400 100 142 80 48 100 514 100 450 100 00 25 490 100 349 80 - GQ 28:1. 76 Kentucky bluegrass 
SCMI2 Scirpus microcarpus sas — 0 - 0 - GF 4:2) 217. os 0 - 0 - Q = 0 - 0 - 0 - 0 - Or 02" .5 panicled bulrush 
STCO4 _— Stipa cornata 04 14 - 0 - 0 00 2 - 0 0:0’ 13) (0.00520) --- Qo - o - 0 19 50 - O° 0.0 20° = 0 O02 14 needle-and-thread 
STLE4 Stipa lettermanii 02 14 - 0 (- 0 -- Qo - Qo - Qo - 0 - 0 05 3 - 0 o6 50 - o - 0 - OY 8 Letterman needlegrass 
STNE3 _—_ Stipa nelsonii 0.1 #10 - ee Oe Ol 205 = A5e0.0_ 1a ie 0 - Qo - 0 - Oe Oe OD = 0 03 2 - O5:0:1 214 Nelson's needlegrass 
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11. Narrowleaf Cottonwood Series 
Ecological Type FRS.1 Phase! _Phase2__—Phase3__—~Phase4 CIA CT.B CIC CID CLE CLE CI.G C.I.H erJ C1.K Whole ET 


Cvr__Cnst_Cvr__Cnst_Cvr__Cnst_Cvr_Cnst_Cvwr Cnst Cvr_Cnst Cvr Cnst Cw Cnst Cw Cnst_Cvr__Cnst_Cvr_ Cnst_Cvr_ Cnst Cvr Cnst Cvwr Cnst cw Cnst 
FORBS a 












ACLAS Achillea lanulosa 72 86 06 100 76 100 77 90 50 83 81 100 81 100 03 100 163 100 154 10 53 50 25 100 68 100 —— 0 72 89 westem yarrow 
ANSE4 _— Androsace septentrionalis 06 14 - 0 - o - 0 - 0 10:0 13) 10:2 - 20. = Oo - 0 - O28 2a = 0 - 0 - 0503. 26 northem rock-jasmine 
ANAM Angelica ampla - 0 - 0) = 0 58 30 -- Oo -- 0 - 0 - 0 -- 0 - Oo -- 0 - 0 28 40 443 100 16 8 angelica 
ANPA4 _Antennaria parvifolia 05 14 - 0 - 0 00 10 - 0 ~ 0 20 40 - 0 - o - 0 00 8 - OF 0) 2 a 0 035 ait pussytoes 
ARLU Artemisia ludoviciana 02 14 = «- 0: 05-25. 010 10) #+ 0 0:3 13" 70:0 20 = 0 604 33. 2 = 0 - Oe aOR S0e" O10 20a 0 » 6:2 «14 Louisiana sagewort 
ASTER Aster i 14 = o - 0. 624 3 = 0 44 3 - Qo - Oe 192 33h. CO 20:15:25: 5 De 11 205 O ms elf aster 
ASFO Aster foliaceus 20 14 -- O Sec0 step e t.2 10. ese ass 925, 213 eal, oot 0 - 0 - 0 - 0 - 0 23 2 - 0 20 14 leafybract aster 
ASJU Aster junciformis a7, 5 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 356 100 -- 0 - 0 - 0 -- 0 a5 Le 3 tush aster 
ASLA5 Aster laevis Of 45° = 0 04 28 -- 0 04 7 012 43° = Oo - 0 - 0 - 0 -- 0 - Oo - o - OUR Of 6 smooth aster 
ASSP16 Aster spathulatus 29 29° = 0 156 50 93 30 - QO: 445525 «84 (60-13 100! 46 353) = GFR 25- 312) 100m 11.6, 20h ae 0 © 60 53} westem aster 
ASAL7 Astragalus alpinus - 0 41 100 = 0 - 0 - Oe O50 S13 = 0 - 0 - 0 - 0 - Qo - 0 - 0 - 0) ~ 0) 3 alpine milkvetch 
ASMIO Astragalus miser var. oblongifolius 02 5 - Qo - OQ 404 10 = 0 - Qo - 0 - 0 - 0 - Ot 256 t= OF 01. 20° Be 0 07 6 weedy milkvetch 
CAPA10 Campanula panyi 00 10 - 0:4 25) 0G eet 013 33 0 0:0 20° = o - Oo - Qo - 0 - QO 12° 20° c= O02 1) harebell 
CABU2 _—Capsella bursa-pastoris - 0 - 0: PG 60" ss o - 0 - 0 - 0 - 0 - 0 - 0 - 0 33 100 - 0 - 0) 0:2) 6 shepherd's purse 
CACO6 —Cardamine cordifolia 02 5 = Oo - 0 O01 10 -- 0 -- 0 - 0 - ot / 08 Oo - 0 - 0 - Cee U 51000 Camas heartleaf bittercress 
CHANS = Chamerion angustifolium OT 30 "0.5 100 = URI OG a PRPS Ee OV EL os Qo. - 0 - 0 - 0 - Ov t- 0 32 40 00 100 O5 19 fireweed 
CHENO — Chenopodium 01 #10 - Oe aes: = AO 10) OG ease O° 06 20 00100 = 0 -- Qo - O° P15; 100 0:8 +20" G03) 17 goosefoot 
CICE Cirsium centaureae - 0 - 0 - 0 707 20) 7 0 = 0 - 0 - 0 -- 0 - 0 - 0 - O13 40 0 025 26 thistle 
COUM = Comandra umbellata 02 #10 O5 100 - 0 - 0 08 -17-- 01 13 = 0 - 0.) 600° 33> — 0 - 0 - 0 - 0. = 0 e024 #8 bastard toadflax 
DERAR _Delphinium ramosum var. ramosum -- Qo. - Qo - 0 04 10 - 0 - Qo. h- 0 - 0 -- 0 - Qo - Qo. h- oO” 09° 2 = I Sg 8) alpine larkspur 
EPHA Epilobium halleanum - o - 0 - 0] SS 10) = 0 - 0 - 0 (-- Oo - 0 - 0 - 0 - 0 - GL 10'55.100,.) G35 48 willow-herb 
EQAR Equisetum arvense 09 14 «*-- OR lls 625; seals eos 91:9) 50 = 0) 25) °20) == 0 - 0 - 0 - 0 -- 0.2.6) 60). = 0 10 19 field horsetail 
ERSP4 _Erigeron speciosus 04 19 -- Oo - ODO 10 ee G a 50 Cie 165 00a 20m Oo - o - 0 - Oo - o - 0 - 0 O03 14 Oregon fleabane 
FRSP Frasera speciosa - 0 - 0 - 0 05 10 -- 0 - 0 - 0 - 0 - 0. - 0 - 0 - G 10> 20" == CeO aed monument plant 
GASE6 —_—Galium septentrionale 3 648 17, 100! "7016 50s 703 30) 0.6) 33) 10 50) 28 Gon = 0 616 633°C 0 01 50 13 100 00 20 07 10 oo 44 northem bedstraw 
GERI Geranium richardsonii 01 #14 - 0 - 0 73:9° 70) 0.5) 50 10:6" 38 = 0 -- 0 - 0 -- 0 - o - 0 70 60 00 100 12 28 Richardson geranium 
HAFL2 _—_Hackelia floribunda - 0 - 0 36 50 -- 0 - 0 - 0 - 0 - Oo - Oo - Qo - 0 73 100 - 0 - 0-04 [6 many-flowered stickseed 
HESP6 —Heracleum sphondylium 02 24 -- OP 010." 25° 3185.60) FOB 67 “0.0 50° = 0 - Oo - 0 - 0 - Qo - 0 44 60 15.7 100 12 33 cow-parsnip 
HETER8 —_Heterotheca - 0 42 100 -- 0 - 0 - 05 2 = 0 - Oo - 0 - Qo - 0 - 0 - 0 - Oe CUR} golden aster 
HYFE Hydrophylium fendleri - 0 - 0 - 0 06 10 -- 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 1, 20" = 0 02" 3 Fendler waterleaf 
IRMI ris missouriensis 16 330+ 0 710.0525) 06" 50 80 A7- 09 So 38 6 = 0) 4:2 67. = o - Of 0.0550) 10-0405 Oil tanec: wild iris 
LASE Lactuca seriola 01 #14 - 0 - QO; FOS S10 "0:3 36-02 43> 0 - 0 0:2 33. = Oo - 0 - 0 - 0 - MORE if prickly lettuce 
LERA2 _Lepidium ramosissimum -- 0 - 052.6" (25 = Oo - 0 - 0 - 0 - 0 - 0 - 0 - 0 53 50 — 0 - On 03 3 branched peppergrass 
LUAR3 _Lupinus argenteus 03 #10 - 0 - 0 O02 30 = oO 02 13 = 0 - Os i? SERS] sex GO 604 2 = 0 C107 = Ucn O24 silvery lupine 
MAST4 — Maianthemum stellatum 22°) 24 425.5. 100. 19 25 At 20 74 88 43 95 = 0 - o - Qo - 0 - 0 -- C21 540 2 Ome comes star Solomon-plume 
OLDR Oligosporus dracunculus - 0 - 0 - Oo. 08 2 = 0 16 2 = 0 - Oo - 0 - 0 - 0 - Oo - 0 - Or 90:25 EG wild tarragon 
PETES Penstemon teucrioides 11°10 - 0 - 0 - o - Oo - Oo - 0 - Oo - 0 - Gro 5:8 50) a 0 -~ 0 - 0 O06 6 beardtongue 
PODO4 —_— Polygonum douglasii 00 19 -- O01 25: 0:4! 10)" 0 -- O01 20 = 0 00 67 - O80 cobs 10'3: 5050) 10.8 a0) eee Ol 0.27 17 Douglas knotweed 
POHI6 Potentilla hippiana 07 10 = -- 0 - 0 00 10 -- oO - 0 29 40 - Qo - 0 - 0 - 0 - OO lee 20) meen 0 04°58 horse cinquefoil 
POPUS _—Potentilla pulcherrima 02 33 - 0 - 0 - Qo - o - o> 04° 60) 00-100) 010. 33 = 0 04 50 - 0 - 0 - 0 O01 19 beauty cinquefoil 
PSMO Pseudocymopterus montanus 03 5 - O70: 25 010 105 = ORs) 125 — 0 - 0 - 0 - 0 - 0 03 50 -— 0 - @ 02 8 mountain parsely 
RAMA Ranunculus macauleyi - 0 - 0 - On 1:0: 410) = 0 - Qo - Qo - Qo - 0 - 0 - 0. = 0 - GO" 10:0" 100) e'S 23 Macauley buttercup 
SOCA6 _— Solidago canadensis 07 #10 - 0 - 0 = 0 24 3 - 0 - 0 - Oo - 0 - 0 - 0 - 0 - 0 - 0 04 6 Canada goldenrod 
TAOF Taraxacum officinale 65 76 - 0 35 100 65 80 47 88 38 75 63 80 = 0 286 100 03 100 07 50 64 100 82 100 -- OF - 6.0" «78 common dandelion 
THFE Thalictrum fendleri 00 5 O58 100 01 2 04 4 - 0 04 3 - 0 - 0 00 633) = 0 - 0 - 0 04 6 = 0 O01 19 Fendler meadow-rue 
TRRE3 Trifolium repens 29 430 - 0 - Oe 09) — 305 43-550 12) 50.2 47 60° = 0 89 67 - 0 - 0 - 0 - Qo - Coe 33 white Dutch clover 
TRRUS ‘Trifolium rusbyi 06 24 -- 0 - 0 - 0 - 0 - 0 O07 4 = G02 33° = Om <2'3 50s =: 0 - 0 - 0 04 14 Rusby clover 
URGR3 —_Urtica gracilis 00 10 = - 0) 40:6: 450) S2 (20° 00) a = 0 - 0 - 0 8600 3 = 0 - 0 13 100 00 20 120 10 04 17 stinging nettle 
VEAM2 Veronica americana -- 0 - Oo - 0 04 20 - 0 - Oo - 0 -- Oo - 0 - 0 - 0 - 0-0 20" 93:88100 0s %6 American brooklime 
VIAM Vicia americana 30 62 - CF 2-100 45 605 49 100- 54-75 630 so = C18 6% = 0 - @ 28 100 “36 69 = 0 33 64 American vetch 
VINU2 Viola nuttallii - 0 -- 0 - 0 11 30 - 0 661 6130lC= 0 - Oo - Oo - 0 - 0 - 0 21 40 -- 0: OS 38 Nuttall violet 
FORB forb unknown 15 33; = 0 -- 0 09 30 - 0 04 2 Of 20 00 100 03 67 308 100 00 2 - 6 12 20 0:0 100 tt 28 unknown forb 
GROUND COVER 
-BARESO _ bare soil 93 76 17 100 83 75 52 90 18 33 46 75 74 100 206 100 88 100 28 100 209 100 163 100 52 80 46 100 78 81 bare soil 
LITTER litter and duff 756 100 96.1 100 903 100 832 100 932 100 85.5 100 650 100 398 100 802 100 85.6 100 68.0 100 81.8 100 903 100 56.0 100 799 100 duff litter 
SMGRAV small gravel < 1 cm 04 38 O58 100 O5 50 = Gy 0:3 50> OM) “13 -05 .49 = 0 O06 6&7 - 0” 07 S505 08 50 = 0 - 0 63) 3t small gravel 
.LGGRAV large gravel 1-10 cm OF 33 05 100 403 450 06 10. 11 33 Of 19 119 40 = 0. .02 67 = GO 0:1) S257 40's 100) = Oo 5:5\.1006 063i large gravel 
GRAV gravel 0.2-10 cm 37 29 - 0 - 0-14 20 = G 21 38 46 60 255 to = 0 - Gl 16:8, 325. = 0 - 0 - 0 26 «622 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 20 54 0:5) 100), = GQ UW 500) 17> 50" 10) 75; 6i2'- 100) “76 100: «OO <3) = 0 #14 28 - o - 0 44 100 19 50 cobble 
STONES stone > 25cm 44 38 -- 0 -- 0 27 4 - G@ 20 38 130 100 51 100 74 393 = Qo - Oo - 0 14 20 46 100 33 33 stone 
.LIVEPL _live plant bases 23 76 O06 100 06 50 21 90 03 50 40 100 20 100 14 100 06 67 116 100 20 50 O05 50 O07 80 10 100 20 78 live plant bases 
WATER _ water open 09 #14 - 0 - 0 cs 40 5 17% OS 25 Ss 0 - 0 22 33 = 0 - o - 0 20 40 238 100 15 19 open water 
.BRY Mosses + lichens on soil Om wy = 0. - 0 02 20 - G- @4 38 013 46 = 0. (+ QO - Qo. (- Qo.hl- Qo (- Qo - GC "Orr 14 on soil mosses + lichens 
.MOSSON moss on soil 06 24 O1 100 - O 10 620) (04 at 600) 1g = o - 0 12 3 = G 15 75 = 0 09 20 50 100 06 22 on soil moss 
COWPIE droppings cattle 07 2 - OF 215 1:4 30 ON 7-05 2504) 40 == O29 Gia OS 0:3 50), 10:1 100, 24) 20m ee 0 1.45 33 cattle droppings 
-DEERPE droppings deer 07 38 #53 100 15 50 O01 2 O5 33 O8 25 O01 20 -- 0 O07 6&7 -- Oe. 23. 755 30 100 00 90 = 0 O07 36 deer droppings 
.ELKPEL — droppings elk 04 19 107 100 O01 2 - GO 1%” (4. 25) = 0 - o - 0 - CO} 2:2. 75a — 0 - 0 - OF OG 17 elk droppings 
WOOD wood > 1 in diam. 02 #19 - 0 - 0 27 4 - 0 27 38 #O7 40 O85 100 - 0 - 0 0S 2B -= 0 11 20 - 0 O09 22 > 1in diam. wood 
.WO0D13 wood 1-3 in diam. 26 48 26 100 36 100 36 60 7.1 100 16 50 O% 20 <= 020° 62 = 0 14 2 24 100 52 80 90 100 30 58 1-3 in diam. wood 
.WOOD37 wood 3-7 in diam. O55) 0:3) 100) = - 0. 1.7 “40> - 0 O03 3 - Oo - Oo - 0 - Oo - Oo - 0 20 40 65 10 oO5 17 3-7 in diam. wood 
.WOOD71 wood 7-10 in diam. - o - 0 -- 0 08 30 - OF SO Sts" es Oo - Oo - 0 - 0 - o - 0 04 20 48 100 O02 8 7-10 in diam. wood 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian Series 


General Description 

Riparian Picea pungens-P. engelmannii-Abies lasiocarpa 
Series, described new here, based on: Picea pungens Series of 
Moir and Ludwig (1979, in part), Hess (1981-1986), Hess and 
Wasser (1982), Youngblood and Mauk (1985, in part), Alexander 
(1985-1988, in part), Fechner (1985, in part), Komarkova (1986- 
1988, in part), DeVelice and others (1986, in part), B. Alexander 
and others (1987, in part), Larson and Moir (1989), Muldavin and 
others (1990, in part), Moir (1993, in part), and Kittel and others 
(1994); and the Picea pungens Alliance of Kittel and others 
(1996). Also based on: Abies /asiocarpa Series, in part, of Pfister 
and others (1977), Hess (1981-1986), Steele and others (1981- 
1983), Mauk and Henderson (1984), Alexander (1985-1988), 
DeVelice and others (1986), Cooper and others (1987), 
Komarkova and others (1988), and Kittel and others (1994). Also 
based on Picea engelmannii Series, in part, of Mauk and 
Henderson (1984) and Larson and Moir (1989). 

Streamflows average 9-11 m/sec (410-500 cfs) (Young 
1994). 

Johnson (1996) gives environmental parameters of a site with 
subalpine fir, Engelmann spruce, and bluejoint in north-central 
Colorado, for the summer of 1992: 


Characteristic Value + SD 
Soil pH 6.37 + 0.47 
Peat depth, cm 123+45 
Water temperature, °C S29 
Water table depth, cm -3.8+4.5 
Distribution 


Northwestern Wyoming and eastern Idaho (Steele and others | 


1983). In the UGB, elevations are 7,810-9,260-11,640 ff. 


Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 


Blue spruce/reedgrass-honeysuckle 7,810-10,280 FR5.3 
(PIPU/CACA4-DIIN5) 
phase cottonwood (POAN3) 7,810-8,825 —ph. 1 
phase Engelmann spruce (PIEN) 10,075-10,280 —ph. 2 


phase alder (ALINT) 8960-9, 180 —ph. 3 


Blue spruce-Engelmann spruce/dogwood 7,990-9,180 FR5.4 
(PIPU-PIEN/SWSE) 
phase cottonwood (POAN3) 7,990-8,925 —ph. 1 
phase Engeimann spruce (PIEN) 8,670-8,925 —ph. 2 
phase reedgrass-honeysuckle (CACA4-DIINS) _9,110-9,180 —ph. 3 
Subalpine fir-Engelmann spruce/reedgrass- 9,590-11,640 FR5.8 
arrowleaf groundsel (ABBI2-PIEN/CACA4-SETR) 
typical phase 9,700- 11,640 —ph. 1 
phase Douglas-fir-alder-aspen 9,590 —ph. 2 


(PSME-ALINT-POTRS5) 


Timber Management 

Tree productivity is moderate to high, can be very high in 
level, unrocky spruce sites (Moir and Ludwig 1979, Hess and 
Alexander 1986, Komarkova and others 1988, Hansen and others 
1988-1989ab). Engelmann spruce, blue spruce, and less often 
lodgepole pine are species most commonly considered for timber 
management. I do not recommend silvicultural treatment 
(especially production management) of these riparian sites 
because of the difficulty of after-sale management to avoid 
permanent watershed damage. Light silvicultural treatment can be 
considered to relieve major forest health problems, where 
regeneration of wildlife habitat is needed, or where correction of 


visual problems is needed, but those needs should dominate any 
needs for production of timber (Komarkova and others 1988). 
Any timber harvesting must be rigidly controlled, because of the 
sensitivity of soils and landforms to disturbance (Mauk and 
Henderson 1984, Hess and Alexander 1986). 

Regeneration difficulties can be expected, since sites are cold 
and wet, and there is often browsing of shrubs and regeneration 
by big game and competition from graminoids (Larson and Moir 
1989, Hansen and others 1989ab). Regeneration of subalpine fir 
is often sporadic and may require the raised microsites of 
hummocks and fallen logs (Steele and others 1983). In most 
cases, partial cutting leaves the remaining large trees prone to 
windthrow (Mauk and Henderson 1984, Hess and Alexander 
1986, Cooper and others 1987, Fitzhugh and others 1987). 
Overstory removal results in a rising water table, which further 
threatens conifer seedlings and site recovery; sedges and 
reedgrass can compete with tree seedlings (Steele and others 
1983, Mauk and Henderson 1984, Hess and Alexander 1986, 
Cooper and others 1987, Komarkova and others 1988). 

Use of heavy equipment can be damaging to these sites any 
time, which can easily be churned into muck, but especially in 
early spring and late fall when the soils are wettest (DeVelice and 
others 1986, Hansen and others 1989ab). This is a major 
limitation on roads, trails, and silvicultural activities. Compaction 
is not a problem, since sites are rocky and typically well-armored. 


Vegetation Management Practices 

Cutting methods (clearcutting, small group selection, single-tree 
selection) will lead to rise in water tables (threatening tree 
regeneration), can lead to serious windthrow problems in some 
types (Youngblood and Mauk 1985, Hansen and others 1988), 
and skidding of logs can compact the soil and accelerate erosion 
(DeVelice and others 1986). Timber activities sometimes lead to 
the formation of dense sedge mats that prevent conifer seedling 
establishment (DeVelice and others 1986). Logging or burning 
may renew browse production in cases where the browse has 
been depleted by big game (Hansen and others 1989ab). 

Burned stands may also experience elevation of the water table 
(Kovalchik 1987). 


Fire Ecology 

Fire susceptibility is low (Hansen and others 1988); hot fires 
occur only occasionally, with a long fire interval, perhaps 200- 
300 yr (DeVelice and others 1986, Kovalchik 1987, Hansen and 
others 1989ab). Fires tend to lead to dramatic increases in 
bluejoint reedgrass (Calamagrostis canadensis) where it is 
present (Hansen and others 1988). 

“The increased flows and decreased bank stability following 
fire increased the transport of coarse woody debris” (Young 
1994). 

Fire Group 16 — Very moist spruce and subalpine fir habitat 
types (Crane 1982). 


Insects and Diseases 
Spruce beetle is a fairly common insect in Engelmann spruce 
trees within these sites, more rarely in blue spruce (Schmidt and 
Hinds 1974, Schmidt and Frye 1977). 


Livestock Range Management 
Livestock forage production is moderate to very low at most 
seral stages (Hansen and others 1988), but usually little 
production is available to livestock (Youngblood and others 


279 


12. Blue & Engelmann Spruces-Subalpine Fir Riparian 
1985). The sites are very rocky, wet, and difficult to access for 
livestock (Girard and others 1995). 

These sites are frequently visited by livestock for water and 
shade, especially those stands adjacent to non-forested rangelands 
(Steele and others 1983). Use by livestock will likely result in 
resource damage to the wet soils, and accelerated erosion (Steele 
and others 1983, Youngblood and others 1985, DeVelice and 
others 1986). Where these riparian areas are adjacent to upland 
rangelands, livestock may use the riparian areas for water or 
shade, which may require some protection of the stream and its 
banks or livestock control barriers. This may not be necessary in 
some sites if the banks are well armored. 

Heavy big-game and livestock use can reduce or remove 
shrub layers in some types, resulting in the reported “Picea 
pungens/Poa spp.” type (Moir and Ludwig 1979, Hoffman and 
Alexander 1983): it is clearly seral to a riparian forest with more 
shrubs. 


Wildlife Management 
Wildlife values are high to very high, probably highest in 


types with significant shrub layers (Youngblood and others 
1985): browse, cover, and water for big game, habitat for a large 
number of birds and furbearers. Black bear and elk make seasonal 
use of these sites (Youngblood and Mauk 1985), and deer may 
spend much time here (Kovalchik 1987). Moose sometimes 
browse subalpine fir closely in this type in Montana (Hansen and 
others 1989ab). 

Elk and black bear (and grizzly bear and moose in Wyoming 
and Idaho) use these sites for wallows and food (Steele and others 
1983, Youngblood and others 1985, Hansen and others 1989ab). 
Seral stages may produce willows and sedges, which are sought 
by elk and moose in Wyoming and Idaho (Steele and others 
1983). Great blue heron may nest here if the sites are isolated 
(Hansen and others 1989ab). 

Heavy big-game and livestock use can reduce or remove 
shrub layers in some types, resulting in the reported “Picea 
pungens/Poa spp.” type (Moir and Ludwig 1979, Hoffman and 
Alexander 1983): it is clearly seral to a riparian forest with more 
shrubs. 

Clearcutting small (3 acre) blocks is mildly beneficial to big 
game, and neutral or slightly negative for animals requiring or 
favoring closed-canopy or old-growth forests, such as Cavity 
nesters and snowshoe hare (Crouch 1985). 


Mapping and Map Units 


Sites are almost always long and narrow, associated with a 
stream channel. 


Roads and Trails 

Poorly suited for roads and trails, and road and trail costs are 
high. Roads and trails should be routed elsewhere, since road and 
trail construction problems are often severe and high cost, 
depending on water table levels and duration (Hansen and others 
1988-1989ab, also see Cooper and others 1987). Maintenance of 
roads and trails also has high cost (Cooper and others 1987). 

Use of heavy equipment can be damaging to these sites any 
time (Kovalchik 1987), which can easily be churned into muck, 
but especially in early spring and late fall when the soils are 
wettest (DeVelice and others 1986, Cooper and others 1987, 
Hansen and others 1989ab). This is a major limitation on roads, 
trails, and silvicultural activities. Compaction is not often a 
problem, since sites are rocky and typically well-armored. 


Hydrology 
Protection of the watershed, streams, and hydrology of these 
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sites should be the paramount management concern (Y: oungblood 
and Mauk 1985, Hansen and others 1989ab). 


Revegetation 
Fairly easy to revegetate, since the sites are well-watered and 
have deep soil. The tendency for weeds to come in is a limitation. 
Another limitation is the necessity of choosing plant materials 
that are adapted to periodic flooding and high water tables. 


Recreation Management 

Unsuitable for recreation development, and the sites are often 
too rocky and wet for dispersed camping (Steele and others 
1983). Most of the use is access for fishing and recreational trails 
(Steele and others 1983), which has little effect on these well- 
armored riparian sites. High scenic value, especially for wildlife 
viewing and hunting. Where cottonwood is present, very scenic 
in fall color change season. 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 





Distinguishing Features. High-gradient riparian conifer 
forest, blue spruce (sometimes with cottonwood), bearberry 
honeysuckle, bluejoint reedgrass. 

Distribution. Upper Montane - lower Subalpine high-gradient 
riparian streamside forests in the Gunnison Basin. This type is 
probably also present in much of western Colorado and 
northeastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and See types (seral expressions) are described below. 
Component_| Description 


Vegetation | Dominated by spruce (blue or Engelmann), with sparse to 
moderate shrub layer containing honeysuckle, willows (blue, 
servicebery), or alder, bluejoint reedgrass 

Various Aquic soils such as Endoaquolls, Cryaquolls, or 
Histosols, usually poorly drained. Soil surface covered with 
litter, cobbles, stones, and boulders 

Streamsides, riparian areas with relatively high gradient, most 
2.0 - 8.0%, none flat. Degradational system (fine soil is 
uickly removed by water). Often in steep-sided canyons 
Alluvial from various sources 


eo weesennncewenconwrconmeceseracsosssncencceces. 


Water never ponded but always present at least in subsoil, 
flow-through 

Middle montane to lower Subalpine, subject to cold-air 
drainage amlost every day, especially in winter, so sites are 








Soils 










Landform 


Geology 
Water 






Climate 






Deweesoewescnsescesososescassseoces: 


Variations. Phase © is the cottonwood phase, codominated at 
climax by blue spruce and narrowleaf cottonwood, with a wide 
variety of wet-site shrubs, grasses, and forbs, such as bluejoint 
reedgrass, honeysuckle, blue willow, silvertop sedge, horsetail, 
alder, false Solomon’s-seal, or swamp bluegrass. Water sedge is 
usually not present. This phase occurs on warmer riparian areas 





Tree Cover 23 - 70.5 - 101% 


No. Species 16 - 26 - 38 35 - 38 - 41 





Plant Associations. © Picea pungens/Distegia involucrata 
Baker (?) phase Populus angustifolia, described as new here, 
based on Populus angustifolia-Picea spp/Distegia involucrata 
Johnston 1987, @ Picea pungens/Distegia involucrata phase 
Picea engelmannii, described as new here, based on Picea 
engelmannii/Heracleum sphondylium De Velice 1985. @Picea 
pungens/Distegia involucrata phase Alnus incana ssp. tenuifolia, 
described as new here. 

Soils: Phase © POAN3 was Sampled as Typic and 
Fluvaquentic Endoaquolls, very poorly-drained . Phase @ PIEN 
was Sampled as and Endoaquoll and an Histosol, moderately- 
drained to well-drained. Phase @ ALINT was Sampled as an 
Endoaquoll, an Histosol, and a Cryaquent, poorly-drained to 
moderately-drained. 
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Phase 1. POAN3 (n=4) Phase 2. PIEN (n=2) _ Phase 3. ALINT (n=3) Comments 
66 - 79.1 - 92% 0 - 29.8 - 46% Max. 19-25 m, PIPU-POANS, 2-3 layers; sparse forests 


Shrub Cover 11- 20.7 - 31% 45 - 50.3 - 55% 30 - 69.6- 110% Usually max. 0.6-1.0 m, to 3.5 min Phase 2, DIIN4-ALINT 
Gram. Cover 9- 55.9- 104% 31 - 37.1 - 43% 30- 76.2- 118% Less inPhase 2 

Forb Cover 10 - 45.0 - 108% 38 - 40.6 - 43% 52-72.0- 106% More in Phase 3 

Rock Cover 0- 6.3 - 14% 2-3.2- 4% 0-3.2- 10% 

Bare Soil Cover 0-0.3-1% 0-0.0-0 0-0.0-0 Never > 1% 

Total Live Cover 140- 211.2- 333% 197 - 207.1 - 217% 214 - 263.7 - 343% More cover in Phase 3 


16 - 25 - 33 


at lower elevations (< 8,900 ft). Phase ® has Engelmann spruce 
dominant in the tree layer, with lodgepole pine sometimes 
present (invading down from the slopes above), with 
conspicuous honeysuckle, blue willow, serviceberry willow, 
water sedge, and bluejoint reedgrass. Cottonwood, blue spruce, 
silvertop sedge, and alder are usually not present. This phase 
occurs on somewhat higher-gradient streams with colder 
temperatures, at higher elevations (> 10,000 ft). Phase ® has 
blue spruce dominant in the tree layer, sometimes mixed with 
Engelmann spruce at higher elevations, with conspicuous alder, 
bluejoint reedgrass, and water sedge. Honeysuckle is usually 
present in small quantities, but cottonwood and blue willow are 
usually absent. This phase occurs at the middle, mesic- 
temperature elevations, above cottonwood but usually below 
Engelmann spruce, 8,900 - 9,200 ft, on moderate-gradient 
streams. 


Phase 1 Phase 2 Phase 3 
Vegetation} Cottonwood, silvertop | Engelmann spruce, Alder, water sedge 
sedge, swamp blue willow, water 
bluegrass sedge 
Soils Endoaquolls, Cryaquolls & Cryic Borohemists and 
XP - VP - VP Histosols, Endoaquents, 
PD - MD - VW VP - PD - MD 
Landform | 2.5 - 2.9 - 4.0% slope,| 6- 10- 14% slope, |2.0- 4.3- 7.0% slope, 
7810 - 8825 ft 10075 - 10280 ft 8960 - 9180 ft 
Geology 
Water 
Climate 





Vegetation: Diversity moderate, TLC/S is 4.2-14.0. 















More species in Phase 2 















Phase 1. POAN3 Phase 2. PIEN Phase 3. ALINT 
Total Depth 80-80.0-80cm 70-76.0-82cm 60-65.0-70cm 
Mollic Depth 13- 48.3- 80cm 56-63.0-70cm 8-29.7-70cm 
Permeability 6-10.3-15 18 - 37.2 - 56 10 - 21.7 - 42.5 


Landforms and Geology. Relatively high-gradient stream 
channels and banks, Phase ® POAN3 occurs at lower elevations 


(< 9,000 ft) on Westerly-heading streams and draws of gradient < 
5%. Phase @ PIEN is at higher elevations, well above the 
distribution of cottonwood (> 10,000 ft) on Westerly-heading 
streams of higher gradient, 6-15%. Phase @ ALINT occurs at 
middle elevations, above most of the range of cottonwood but 
still well below Engelmann spruce (8950 - 9300 ft) on Easterly- 
heading streams of gradient 2-7%. 






Phase 2. PIEN 
10075 - 10178 - 10280 ft 


Phase 1. POAN3 
7810 - 8164 - 8825 ft 


Phase 3. ALINT 
8960 - 9040 - 9180 ft 
68 - 131 - 187° (r=0.67) 
2.0- 43-7.0% 


Elevation 


Aspect 203 - 230 - 338° (r=0.60) 203 - 190 - 240° (r=0.65) 


Slope 2.5 - 2.9 - 4.0% 6.0- 10.0- 14% 





Formation Residual to Colluvial, from a wide variety of other 
Igneous-Metamorphic-Glacial. Low to moderate 


sources, 
potential for mass movement. 
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Community Types 
TO! 


Seral Tree Shrub Graminoid  (non-tree), 
Community Type Status #S Cover Cover Cover lb/ac/yr 
A. Spruce- LS | 3 | 60-105%| 20-60% | 10-45% (200-1000) 
(cottonwood-) 
honeysuckle- 
reedgrass 
B. Blue spruce- |LM-LS| 4 | 40-90% 50-120% 
(cottonwood-) 
alder-reedgrass 
C. Blue spruce- 10-30% | 10-110% 
cottonwood- 


no shrubs 


Si: 


Succession. Primary Succession is slow in these cold sites: 
soils have much large coarse material, but the soil between the 
boulders is deep at climax. It appears that primary succession 
might take 700-1000 yr. Secondary Succession is close to the 
maximum age of the tree stands, about 300-400 yr, since seldom 
is much soil degraded. Stages of Secondary Succession: 

Early Seral has no mature climax trees, but there can be a 
few dry-site trees such as Douglas-fir or lodgepole pine. The 
lower layers have some remnant climax shrubs and grasses, but 
most of the undergrowth is sun-loving species. Some sites in 
steep-sided canyons may be maintained permanently in an early 
stage by snowslides that come down across these sites. 

Midseral (MS & EM) usually have dominance by one or more 
of the climax trees (cottonwood, spruce), mixed with dryer-site 
trees such as Douglas-fir, aspen, subalpine fir, or lodgepole pine, 
with dry-site species (kinnikinnick, fleabanes, etc.) mixed with 
climax species in the lower layers. 

Late Seral has complete dominance by climax trees 
(cottonwood, spruce), several wet-shrub layers (alder, 
honeysuckle, willows), and conspicuous wet-site herbaceous 
plants such as bluejoint reedgrass, cow-parsnip, brook cress, or 
water sedge. 

Related Types. Cottonwood/willow on warmer sites with 
shallower gradients downstream, at lower elevations. 
Spruce/dogwood on somewhat better-drained sites. Subalpine fir- 
Engelmann spruce/reedgrass at higher elevations (>9,600 ft). 

Adjacent Types. Wyoming big sagebrush or big sagebrush 
(not mountain) types on better-drained slopes and benches 
laterally above these bottoms. Serviceberry shrublands on better- 
drained slopes above. Aspen, Douglas-fir, or spruce-fir forests on 
better-drained lateral slopes. Blue willow or serviceberry willow 
on more poorly-drained, lower-gradient sites upstream or 





(500-1000) (250-400) 124 
(100-500) 
(150-900) (70-175) (100-600) 





Shrub Prod. Forage Prod., Tree Prod. 
lb/ac/yr lb/ac/yr ft3/ac/yr Comments 
(120-500) (50-300) 2212 PIPU or PIEN dominant; POAN3 
(2000-3000) | sometimes present at lower 


elevations 


2091-6883 
(1750-7000) 


POAN3 sometimes present at 
lower elevations 





(2000-3000) 


PIPU & POAN3 dominant 








downstream. Aspen  fforest on cool north _ slopes. 
Cottonwood/willow on warmer sites with shallower gradients 
downstream, at lower elevations. 


Resource Values. 
esource Vaiue 


Potential Cattle Forage Production 

Grazing Suitability 1 

Timber Suitability 4 
Potential Timber Production 

Developed Recreation 3 

Dispersed Recreation 4 

4 

4 

1 








Scenic 
Road & Trail Stability 


—SPhwowwnw- 
mPeannL & & wr 


0 

4 

Construction Suitability - 
Deer & Elk Hiding Cover 6 
Deer & Elk Forage & Browse 1- 
Watershed Protection 5 
Soil Stability 4 


ine) 
ow 


Risk of Soil Loss - Natural 1 

Risk of Soil Loss - Management 1 
Risk of Permanent Depletion - Range 2 
Risk of Permanent Depletion - Timber 3 
Resource Cost of Management 3 
Cost of Rehabilitation 1-2 


Wildlife Management. Obstruction is 53-100% on two 
samples, ranging Moderately High to Very High, probably 


ter Se ere enti CO 9 Pale steay See a” a oe ie Re 


hr & WMP 











—-wwn-— 


averaging High. 
Habitat 
Species Component Season Preference _ybical Use Intensity 
Mule Deer HCov, Rest, Early-Sum-Late Mod Mod-MH 
Water, Browse 
Elk HCov, Rest, Same Low Low-VeryLow 


Water, Browse 
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Ecological Type FR5.3 Phase 1 Phase 2 Phase 3 C.T.A CT.B C1.C Whole ET 

Cvr___Cnst Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst 

RNR |.) 3 ma Ee ee oe RS TP BEET ETE) SCE ERON | Fg OT pao ee a yom er Ame 
0 


PIEN Picea engelmannii -- 0 68.3 100 10M SS 45.6 67 Shes -- 18.8 33 Engelmann spruce 
PIPU Picea pungens 43.8 100 = Olea sion 67 28.1 33 30.9 75 31.1 100 30.0 67 blue spruce 
PICO Pinus contorta -- 0 10.8 100 -- 0 Team sr. -- 0 -- 2.4 22 lodgepole pine 
POAN3 Populus angustifolia 33.1 100 - 0 -- 0 oiSmarod CH 24s) 46.3 100 14.7. 44  narrowleaf cottonwood 
POTRS Populus tremuloides 0.6 » 25 0.0 50 See GK! 0:0 33 2.8. 725 1373250 1.5 33 quaking aspen 
SHRUBS 
ALINT Alnus incana ssp. tenuifolia 0.0\es75 -- 0 43.4 100 0.0 33 32.6 100 OL, 50 14.5 67 _ thinleaf alder 
ARUV Arctostaphylos uva-ursi 7.1 teeo -- 0 0.0 33 -- 0 O25 143 50 3.2 22  bearbe 
BEGL Betula glandulosa -- 0 OS 250 -- 0 04 33 -- 0 -- 0 0.1 11 bog birc’ 
DIINS Distegia involucrata 2:8 ini 10.1 100 BLE NY/ 77 100 Pets 0.0 50 4.2 78 bush honeysuckle 
JUCO6 Juniperus communis -- 0 7.3 100 -- 0 49 67 -- 0 - 0 1.6 22 common juniper 
PAVI11 Padus virginiana 03 50 = 0 e 0 03 33 0.0 2 = 0 0.1 22 common chokecherry 
PEFL15 Pentaphylloides floribunda -- 0 pa el 39 67 14 33 29 50 -- 0 1.8 33 shrubby cinquefoil 
RIIN2 Ribes inerme Ol yero0 0.0 50 32nd 0.0 67 20 250 -- 0 11 44  whitestem currant 
RILA Ribes lacustre -- 0 -- 0 71 33 -- 0 Ms) PL) -- 0 2.6 11 swamp black gooseberry 
RIMO2 ~—- Ribes montigenum — 0 39 50 = 0 26 33 = 0 = 0 0.9 11 mountain gooseberry 
ROWO Rosa woodsii 44 100 45 50 6.4 100 48 67 5.1 100 5.5 100 5.1 89 Woods rose 
RUID Rubus idaeus -- 0 -- 0 l(a od -- 0 if 7s -- 0 0.6 11 red raspbery 
SABE2 Salix bebbiana PS ee ls -- 0 O0y 33 -- 0 28 50 -- 0 1.2 22 Bebb willow 
SADR Salix drummondiana 2.1 50 9.2 100 -- 0 671s 67 2 ie 25 0.0 50 3.0 44 blue willow 
SAEXI Salix exigua ssp. interior 04 2 = 0 = 0 06 33 aa 0 ce 0 0.2 11 sandbar willow 
SALUL Salix lucida ssp. lasiandra 04 25 -- 0 -- 0 -- 0 0.4 25 -- 0 0.2 11 Pacific willow 
SALU2 Salix lutea 04 25 -- 0 -- 0 -- 0 -- 0 OF7emo0 0.2 11 yellow willow 
SAMO2 Salix monticola -- 0 10.1 100 Us ee) 6.8 67 0:87 25 -- 0 2.6 33  servicebery willow 
VAMYO Vaccinium wy dt de ssp. oreophilum -- 0 2.5, ~ 50 -- 0 Wie so -- 0 -- 0 0.6 11 Rocky Mtn. whortleberry 
GRAMINOID 
AGTH2 Agrostis thurberiana 03:25 -- 0 -- 0 -- 0 -- 0 Oo OU 0.1 11 Thurber bentgrass 
BRCA10 —_- Bromopsis canadensis -- 0 -- 0 esi eke -- 0 Wad) © 725 -- 0 0.4 11 fringed brome 
BRPO5 Bromopsis porteri 0.35000 1.8 100 02533 eZee Os 0.3 50 C350 0.6 56 nodding brome 
CACA4 Calamagrostis canadensis 13.9) oz 86 100 31.6 100 Sven Oi, 37.6 100 -- 0 18.6 67 _ bluejoint reedgrass 
CAREX Carex -- 0 2.8 50 eyed 88) ee 69 25 -- 0 3.7 22 sedge 
CAAQ Carex aquatilis -- 0 7.0 100 15:95 67 47 67 11.9 50 -- 0 6.8 44 water sedge 
CAFO3 Carex foenea 17.2 100 -- 0 -- 0 0:27 433 Zr 30.0 100 77 44 _ silvertop sedge 
CAGE2 Carex geyeri -- 0 -- 0 74 33 -- 0 DIG meio -- 0 25 11° elksedge 
CAPA14 Carex pachystachya -- 0 15:Oipet50 -- 0 NO s3 -- 0 -- 0 3.3 11  Chamisso sedge 
CARO5 Carex rossii 43 50 -- 0 -- 0 She) 6) -- 0 41 50 19 22 Ross sedge 
CAUT Carex utriculata A 25 -- 0 -- 0 -- 0 BA Zo -- 0 11 11 beaked sedge 
DECE. Deschampsia cespitosa -- 0 0.0 50 Csi Be 0.07 33 0.4 25 -- 0 0.2 22 tufted hairgrass 
ELTR7 Elymus trachycalus WOWe 20 -- 0 -- 0 -- 0 -- 0 3.3) 50 0.7 11 — slender wheatgrass 
ELRE3 Elytrigia repens One 25 -- 0 38 67 -- 0 SiMe 745 -- 0 123 hes quccerass 
JUAT Juncus ater Sin eet) -- 0 OVS -- 0 44 50 6.8) 150 3.5 33 Baltic rush 
ORAS Oryzopsis asperifolia 04 25 -- 0 -- 0 OSs -- 0 -- 0 0.2 11° roughleaf ricegrass 
PHPR3 Phleum pratense OS 7e25 -- 0 -- 0 -- 0 05, 25 -- 0 0.2 11 common timothy 
POJU Poa juncifolia -- 0 Oree50 -- 0 Omrrcs -- 0 -- 0 0.2 11 alkali bluegrass 
POPA2 Poa palustris C.Oteae ro -- 0 -- 0 1533 -- 0 9.8 100 2.7 33 swamp bluegrass 
POPR Poa pratensis Cie ofS -- 0 SY 8) UO, ee 48 50 1.6% so 2.5 44 Kentucky bluegrass 
TRSP2 Trisetum spicatum -- 0 Hees bil, -- 0 O:Byess -- 0 -- 0 0.3 11 spike trisetum 
FORBS 
ACLA5 Achillea lanulosa URI rds 03) 00 49 100 Ade tess) 4.1 100 18 100 23 78 westem yarrow 
ACCO04 Aconitum columbianum -- 0 lo oO TE IE 08 33 HEE 25 -- 0.8 22 monkshood 
ANSE4 Androsace septentrionalis 0:3 Fexv5) -- 0 -- 0 0.0 33 -- 0 01 9550 0.1 22  northem rock-jasmine 
ANAM Angelica ampla Zed -- 0 -- 0 -- 0 2 Oecd -- 0 13 11° angelica 
ARAN7 Argentina anserina Te e925 -- 0 SOMOS -- 0 2168 20 30m 50 1.8 22 silverweed 
ARCO9 Amica cordifolia -- 0 a) tO) -- 0 1 es) -- 0 -- 0 0.5 11 heartleaf amica 
CACO6 Cardamine cordifolia -- 0 25 100 -- 0 iO -- 0 -- 0 0.6 22  heartleaf bittercress 
CHANS Chamerion angustifolium -- 0 43 100 Wie Rk! 29 67 133 fagi25 -- 0 15 33 fireweed 
cOsC2 Conioselinum scopulorum 05, 25 0.0 50 Deo OOF 33 2.5) 200) -- 0 1.1 33  Rky Mtn. hemlock-parsley 
EQAR Equisetum arvense ee) AS) 0.0 50 13.7 67 0.0 4933 16:67 775 -- 0 74 44 — field horsetail 
ERIGE2 Engeron TES 2 est Peto 0.0 33 OSmass 0.0 25 25 50 0.8 33  fleabane 
ERFL Erigeron flagellaris 34 50 -- 0 -- 0 2.0 oo -- 0 SU RaaoL) 1.5 22 trailing fleabane 
FRVI Fragaria virginiana a asl, 0.5 100 O76 19 100 05 75 -- 0 0.9 67 Virginia strawberry 
GASE6 Galium septentrionale 0.0 25 -- 0 Oe 3s -- 0 0:69.25 0.0 50 0.3 22  northem bedstraw 
GERI Geranium richardsonii 3.0) 950 2.3 100 59 67 Vom 07, OHS eh 43 50 3.8 67 Richardson geranium 
HESP6 Heracleum sphondylium 2.0 pane -- 0 (ee os -- 0 Bit) {oil} -- 0 15 22  cow-parsnip 
MAST4 Maianthemum stellatum 9.0 50 1.8 100 18:0 rss ah Mixe Zale OO 28 50 10.4 56 — star Solomon-plume 
MECI3 Mertensia ciliata -- 0 43 100 0.0 33 29 67 0.0 25 -- 0 1.0 33 mountain bluebells 
ORPA3 Oreochrysum parryi 25 25 Roel -- 0 5B yayss 2:5 tge5 -- 0 3.1 22 Parry goldenweed 
ORSE Orthilia secunda -- 0 2.8 100 -- 0 19 ea67 -- 0 -- 0 0.6 22 one-sided wintergreen 
OSCH Osmorhiza chilensis -- 0 07 50 69 33 OS) 33 512 25 -- 0 2.5 22  sweetcicely 
OXFE Oxypolis fendleri 01 25 PAINE Heit) 0.0 33 (cde MEE 01 50 -- 0 0.5 33  Fendler cowbane 
POHI6 Potentilla hippiana Use 5) -- 0 -- 0 -- 0 -- 0 Zone ow 0.6 11 horse cinquefoil 
POPU9 Potentilla pulcherrima UA Shies r'S0) -- 0 -- -- 0 -- 0 3:3 50 0.7 11 beauty cinquefoil 
PSMO Pseudocymopterus montanus 09 25 0.3 100 -- 0 Oren Os, -- 0 5 Me forwontsia) 0.5 33 mountain parsely 
PSLE Psychrophila leptosepala -- 0 18 50 -- 0 te is) -- 0 -- 0 0.4 11 elkslip marsh-marigold 
PYMI Pyrola minor -- 0 1.007 50 -- 0 OV 33 -- 0 -- 0 0.2 11 lesser wintergreen 
SOLID Solidago -- 0 07 50 - 0 05m 33 -- 0 -- 0 0.2 11  goldenrod 
SPRO Spiranthes romanzoffiana 04 2 -- 0 -- 0 -- 0 04 25 -- 0 0.2 11 continental lady's tresses 
TAOF Taraxacum officinale 29 50 -- 0 OS 33 -- 0 S250 03 50 1.5 33 common dandelion 
THSP Thalictrum sparsiflorum -- 0 -- 0 50.33 -- 0 Same). -- 0 17 11  few-flowered meadow-rue 
TRIFO Trifolium -- 0 -- 0 04 67 -- 0 C300 -- 0 0.1 22 clover 
TRHY Trifolium hybridum 13 aun20 te 0 = 0 = 0 = 0 25 50 0.6 11 alsike clover 
URGR3 Urtica gracilis -- 0 -- 0 06 67 -- 0 0.4 50 -- 0 0.2 22 _ stinging nettle 
VAED Valeriana edulis 04 25 -- 0 -- 0 -- 0 -- 0 0:7 aro 0.2 11 edible valerian 
VIAM Vicia americana OS aero -- 0 18° . 33 -- 0 1.5 ieo0 0.3 100 0.7. 44 American vetch 
VIOLA Viola O09 25 10 50 09 67 Oras OVO 0.0 50 05 44 violet 
FORB forb unknown -- 0 -- 0 04 33 -- 0 0:3 25 -- 0 0.1. 11° unknown forb 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 


Ecological Type FR5.3 Phase 1 Phase 2 Phase 3 CT.A C.T.B CT.C Whole ET 
Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr_ _Cnst Cvr__Cnst Cvr__Cnst 

GROUND COVER 
-BARESO bare soil 0:3) ou -- 0 -- 0 U0 733 (OS sags} -- 0 0.1 22 bare soil 
LITTER litter and duff 92.4 100 88.7 100 90.7 100 88.5 100 92.6 100 91.5 100 91.0 100  dufflitter 
.SMGRAV — small gravel < 1 cm ZOO -- 0 -- 0 08 33 -- 0 3.Cae OU 1.1. 22 — small gravel 
.LGGRAV large gravel 1-10 cm 1.8 © 50 -- 0 -- 0 04 33 -- 0 3.0 50 0.8 22 large gravel 
COBBLE cobble 10-25 cm 20 25 0.7 50 09 33 Bio 67. 0.6 25 -- 0 1.3 33 cobble 
STONES — stone > 25cm -- 0 25 100 24 33 ih eee), 1.8.00125 -- 0 13 33 stone 
.LIVEPL live plant bases O2teoo 2.0 100 ise GY/ 1.4 100 leit oP aides -- 0 1.0 67 _ live plant bases 
WATER water open 09 25 6:1 400 47 33 G33 xHey 5) 17 50 3.3 33 open water 
.BRY mosses + lichens on soil -- 0 -- 0 0.4 33 -- 0 037% 25 -- 0 0.1 11° onsoil mosses + lichens 
.MOSSON moss on soil 5.17 50 12.0 100 i deereos 13.1 100 Smee 26 50 8.6 56  onsoil moss 
.LICHEN lichen on soil 38 50 -- 0 -- 0 22 eae o 0 4.3.re-'50 17 22° onsoillicnen 
.COWPIE _ droppings cattle -- 0 -- 0 0.5 ..33 -- 0 04 25 -- 0 0.2 11 cattle droppings 
.DEERPE droppings deer AM hy et50 -- 0 -- 0 O72 ass -- 0 29-150 0.5 22  deerdroppings 
ELKPEL —_ droppings elk Osi 50 -- 0 -- 0 04 33 -- 0 0:0 aa o0 0.1 22 elk droppings 
.WwoOoD wood > 1 in diam. -- 0 -- 0 44 33 -- 0 SHS ee whe -- 0 15 11 »>1indiam. wood 
.W00D13 ~—s wood 1-3 in diam. 43 100 38 50 Pdi RK a2 Or 3.0 50 48 100 35 67 1-3 indiam. wood 
.WO0D37_~—wood 3-7 in diam. 09) 25 ie) Ele - 0 10m - 0 18 50 0.7 22 3-7 indiam. Wood 





Distinguishing Features. Blue spruce or Engelmann spruce 
riparian streams, dogwood, bouldery. 

Distribution. Upper Montane and Lower Subalpine stream 
channels and riparian areas in the Gunnison Basin. This type has 
also been described from western Wyoming and throughout the 
western slope of Colorado into northern New Mexico. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi s (seral expressions) are described below. 
Component |Description 


Vegetation | Spruce (blue or Engelmann), shrub layer dominated by 
dogwood (SWSE) and rose (ROWO). Herbaceous 
dominants are bluejoint reedgrass (CACA4) and horsetail 
(EQAR). cow-parsnip often present 


weenecweccece en ecceccce neon won enncennnceneeceecnsocencccewesececescsnccecerescccocesecceccscoscnseceses 


















Soils 
Landform 


Riparian streamsides, relatively high gradient (2.5 - 5.2%), 
usually B channels. Often in the bottom of steep-sided 
canyons 


ee wneweccc ence ce cnen ene neceeccecenencne ecco eecee cco ece ener ewerecenecocerocosencceccenccsesencessencewess 


Alluvial and colluvial, from various materials, often 
sedimentary 





Geology 


Jeemeenensenceneernereccscccescenccccnsonscceccecnsoncencccocccocescs 


Water 
flow-through 


memwercnnwecnneconennnorecensseecanecesceccsecassecencececcoscnncoces: 


Middle Montane to lower Subalpine; cold-air drainage 
conspicuous every day, especially in winter: sites are colder 
than sideslopes above 


et ae 


Climate 


Phase 2. PIEN 
n=2 
78 - 109% 
35 - 68% 

2 - 63% 
23 - 55% 
2- 7% 

0 - 25% 
173 - 231% 
18 - 20 


Phase 1. POAN3 
n=6 
0- 17.2- 94% 
29 - 97.7 - 153% 
3- 34.1-91% 
7 - 32.4 - 87% 
0 - 16.8 - 95% 
0- 7.0 - 20% 
76 - 204.6 - 330% 
14-21-29 


n=2 
Tree Cover 

Shrub Cover 
Gram. Cover 


Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


Plant Associations. © Picea pungens-Picea engelmannii/ 
Swida sericea Youngblood 1985, Hess 1982, phase Populus 
angustifolia, described as new here. @ Picea pungens-Picea 
engelmannii/Swida sericea phase Picea engelmannii, described 


Phase 3. DIIN5 


0 - 30.8 - 61% 
37 - 82.9 - 129% 
41 - 43.8 - 46% 
41- 42.6-44% 
23 - 30.0 - 37% 
2- 2.5 - 3% 
120 - 200.1 - 280% 
20 - 22.5 - 25 


Variations. Phase © is codominated by blue spruce and 
narrowleaf cottonwood, sometimes with Douglas-fir also present 
in smaller quantities. Shrub layers have dogwood dominant, with 
alder, whitestem currant, and rose. Herbaceous dominants 
sometimes include silvertop sedge. Engelmann spruce is usually 
absent. Phase @ has Engelmann spruce dominant, sometimes 
with subalpine fir. Horsetail is especially conspicuous in this 


phase. Blue spruce, cottonwood, Douglas-fir, alder, and 
whitestem currant are absent. Phase @ usually has a mix of blue 
spruce and subalpine fir, with dogwood and honeysuckle sharing 
the shrub layer. Engelmann spruce, Douglas-fir, and alder are 
absent. 








Phase 1 Phase 2 Phase 3 
Vegetation Blue spruce- Engelmann spruce; | Blue spruce-subalpine 
cottonwood; alder subalpine fir fir, twinberry 
sometimes present sometimes present sub-dominant 
Soils Cryaquolls and Cryaquolls, Cryaquolls? 
Fluvaquents, MD 
XO - XP - VP 
Landform |2.8 - 11.7- 36% slope,| 4.8 - 5.2% slope, 2.8 - 2.9% slope, 
7990 - 8925 ft 8670 - 8925 ft 9110 - 9180 ft 
Geology 
Water 
Climate 





Vegetation: Diversity moderate, TLC/S is 4.2-13.9. 


Comments 


Max. 17-22 m, PIPU-POANS, 2-3 layers, sparse to dense forest 
ALINT layer to 3.5 m; SWSE layer max. 1.5-2.0 m, 3-4 layers 
CACA4, CAFO3, POPR 

MAST4, EQAR, GERI, etc. 

Remarkably high rock cover in Phases 1 & 3 





as new here. @ Picea pungens-Picea engelmannii/Swida sericea 
phase Distegia involucrata, described as new here. 

Soils: The soils in both phases were Sampled as Typic 
Cryaquolls, mostly not Skeletal, mostly poorly drained. 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 
Phase 1. POAN3 Phase 2. PIEN 
74-77.0-80cm 50 cm 

Mollic Depth 8- 10.5- 13cm 6cm 

Permeability 0.2-7.6- 15 26 

Landforms and Geology. Relatively high-gradient, bouldery, 
stream channels and riparian areas. Phase © POANS is less than 
9,000 ft elevation, in southerly- and westerly-flowing stream 
channels with gradient 2 - 4%. Phase @ PIEN is generally < 
9,000 ft, in southerly channels with gradient 4 - 6%. Phase @ 
CACA4 is around 9,200 ft. 

Phase 1. POAN3 
Elevation 7990 - 8509 - 8925 ft 


Total Depth 





Phase 2. PIEN Phase 3. CACA4 
8670 - 8925 ft 9110-9145 - 9180 ft 
S - SSW S 
Slope 2.5-2.9- 4.0% 4.8 - 5.2% 2.8 - 2.9% 
Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 


Aspect 158 - 190 - 315° (r=0.65) 
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Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 





Community Types 


Seral 
Community Type Status #S 
A. Spruce-(subalpine fir-) | LS 5 
(cottonwood-) dogwood- 
reedgrass-horsetail 
B. Cottonwood-alder- 
dogwood-reedgrass 


Tree 
Cover 
60-110% 


Shrub —_ Graminoid 
Cover Cover 
30-130% | 40-95% 



























MS 
















D. Rose-forbs- 
elk sedge- 
sparse spruce & fir 





Succession. Primary Succession is slow in these cold sites: 
soils have some large coarse material, but the soil between the 
larger coarse fragments is moderately deep. Primary succession 
might take 700-1000 yr. Secondary Succession is close to the 
maximum age of the tree stands, about 300-400 yr, since seldom 
is much soil degraded. 

Stages of Secondary Succession: 

Early Seral has a sparse tree layer, usually seedlings or 
saplings, with some shrubs such as dogwood and honeysuckle. 
Most plant species are sun-loving. Many sites are maintained in 
this or another earlier seral stage by snowslides that sweep down 
across the creek almost every winter, knocking the trees down. 

Midseral (EM, MS, & LM) often has no tree layer, but the 
shrub and herbaceous layers are very well-developed, with 
dominance by wet species such as dogwood, alder, bluejoint 
reedgrass, horsetail, etc. Another kind of midseral has a sparse 
tree layer, with evident regeneration by the climax tree species 
(spruces, cottonwood), and sun-loving natives mixed with 
exotics (Kentucky bluegrass, dandelion, quackgrass) and dry-site 
species (sagebrush, dry grasses) underneath. 

Late Seral has complete dominance in the tree layer by 
spruces or cottonwood, with a well-developed shrub layer of 
dogwood and other moist-site shrubs, and herbaceous species 
such as bluejoint and water sedge underneath. The soil is 
completely covered with litter and large coarse fragments. 

Related Types. Cottonwood/willow on warmer sites with 
shallower gradients downstream, at lower elevations. Blue 
spruce-cottonwood/reedgrass-honeysuckle on somewhat better- 
drained sites. 
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(750-1000) 


(250-350) | (300-400) POAN3: 832 
(750-1000) 
Sends a 65-160% | 310% rae 


ialian a pan 

















Prod. = Shrub 
(non-tree), Prod, Forage Prod., 

b/ac/yr b/aclyr Ib/aclyr Tree Prod., ff/ac/yr © Comments 
(600-1200) | (250-900) (200-400) | PICEA: 1126-3887 
















(2000-3500) 








(500-800) | (150-250) 





Adjacent Types. Big sagebrush types on better-drained slopes 
and benches laterally above these bottoms. Serviceberry 
shrublands on better-drained slopes above. Warm spruce-fir 
forests on better-drained lateral slopes. Blue willow or 
serviceberry willow on more poorly-drained, lower-gradient sites 
downstream. 

Resource Values. 

Resource Value 
Potential Cattle Forage Production 
Grazing Suitability 
Timber Suitability 


C.t. D 
1-2 
3-4 
2-3(wet, 
rocky 
Potential Timber Production 4 2 0 0 


Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 


Deer & Elk Hiding Cover 6 6 
Deer & Elk Forage & Browse 3-4 3-4 
5 5 


CISA pe? HEPC 
1-2 2 1 

0 - 1(wet) | 0-1(wet) 1-2 
2-3 {0 (Species) 0 





Watershed Protection 
Soil Stability 4-5 
Risk of Soil Loss - Natural 3-4 
Risk of Soil Loss - Management 1-2 
Risk of Permanent Depletion - Range} 0-1 
5-6 
5-6 
1-2 


Risk of Permanent Depletion - Timber! 
Resource Cost of Management 
Cost of Rehabilitation 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 


Wildlife Management. Obstruction not sampled, probably ; Habitat 
averages Moderately High to High. Species — Component Season Preference  Jypical Use Intensity 
Mule Deer HCov, Rest, Early-Sum-Late High Mod-Mod.High 
Browse, 
Forage., Water 
EIk HCov, Rest Same Low Low-VeryLow 
Ecological Type FR5.4 Phase 1 Phase 2 Phase 3 CTA C1.B CTC C1T.D Whole ET 
Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst  Cvr Cnst 

TREES 
ABBI2 Abies bifolia -- 0 46 50 73 100 47 40 -- 0 - 0 0.5 100 2.4 30 subalpine fir 
PIEN Picea engelmannii Sip Dee PAA MDD prep o Dp 2B.Bo AD per eee Dee microg Ore mee Ory 14.9 -20-— Engelmann spruce 
PIPU Picea pungens 140 67 -- 0 235100 262 60 00100 01 33 00100 13.1 60 blue spruce 
POAN3 Populus angustifolia 20.1 50 -- 0 - 0 115 40 629100 -- oO - 0 12.0 30  narrowleaf cottonwood 
PSME Pseudotsuga menziesii 3.8.33. - oO - 0 46 40 -- Oo - Oo - 0 2.3. 20 Douglas-fir 

SHRUBS 
ALINT Alnus incana ssp. tenuifolia eh YP es 0 - 0 3.0 40 21.9100 20.0 33 = 0 97 40  thinleaf alder 
CRRI Crataegus rivularis 07 17 ~- 0 - 0 -- 0 42100 -- Oe 0 0.4 10 river hawthorn 
DIINS Distegia involucrata 17 50 5.9 100 6.5 50 5.0100 -- 0 Sis} icine Opes 0 3.5 60 bush honeysuckle 
JUCO6 = Juniperus communis -- 0 23 50 -- 0 09 20. -- 0 -- 0 - 0 0.5 10 common juniper 
PAVI11 — Padus virginiana [deo Nee OS at cs 0 0.0 20 139100 - 0 -- 0 1.4 20 common chokechery 
PEFL15 — Pentaphylloides floribunda -- 0 - 0 eo OU) me penne 0 - 0 2.1 100 0.2 10 — shrubby cinquefoil 
PHM04 ~=—- Physocarpus monogynus TOD 10. == 0 - QO -- 0 - 0 20p iss 0 0.6 10 mountain ninebark 
RIIN2 Ribes inerme 3.4 100 0.0 50 2.1 100 17 80 0.0 100 43 100 3.0 100 2.4 90 — whitestem currant 
ROWO Rosa woodsii Aieoee 63 3.0100 216100 125100 23.2 100 3.0 67 220100 11.7 90 Woods rose 
RUID Rubus idaeus 07 7 - 0 8.1 100 12 20 -- 0 ig ada) eeO.0 100 2.0 30 red raspberry 
SALIX Salix 1 (ie aa 0 - 0 - 0 103100 -- 0 -- 0 1.0 10 willow 
SABE2 _ Salix bebbiana ALS GS 0 - 0 18 20 -- On = 0 -- 0 0.9 10 Bebb willow 
SADR Salix drummondiana ied es) 2.0 100 3.5 100 2.2 80 -- 0 Pe) 0.0 100 19 60 blue willow 
SAEXI Salix exigua ssp. interior 62 17 -- oO -- 0 74 20. -- 0 - 0 -- 0 3.7. 10 — sandbar willow 
SACO Sambucus coerulea -- 0 -- 0 1.7 100 07 20 -- Oe = 0 0.0 100 0.3 20 blue elderbery 
SAMI15 Sambucus microbotrys OR). 0.0 50 -- 0 0.0 20. -- 0 tO Soe 0 0.3 20 mountain red elderberry 
SWSE Swida sericea 493100 37.7100 385100 336100 65.0100 71.7 100 0.0100 448100  red-osier 

GRAMINOIDS 
BRCA10 Bromopsis canadensis -- oO - 0 1.6 100 02920), = 0 - 0 2.1 100 0.3 20 fringed brome 
BRPU9 — Bromopsis pumpelliana ay se 0 - 0 06 20 -- == 0 - 0 0.3.10  Pumpelly brome 
CACA4 — Calamagrostis canadensis 6.8 67) 27-5508) 19'6  50)) 22:6" 609 P16. 5508 Ate 67a (LA 0 13.5 60 — bluejoint reedgrass 
CACA11 Carex canescens 74 17 - 0) | oss 0 89 20 -- 0 - 0 - 0 44 10 pale sedge 
CAFO3 = Carex foenea 103 33 -- Onrb == 0 124 40 -- OF ee 0 - 0 6.2 20 _ silvertop sedge 
CAGE2 _— Carex geyeri -- 0 15 50 Domo 06 20 -- 0 -- 0 10.7 100 14 20 — elksedge 
CAUT Carex utriculata 0.4 17 1.5q00)1) \-- 0 11 40 - 0 -- 0 -- 0.6 20 beaked sedge 
ELEL5S Elymus elymoides -- 0 - 0 07.50 -- 0 - all Se 0 1.5 100 0.1 10 — bottlebrush squirreltail 
ELTR7 Elymus trachycalus -- 0 1:3, 50 eae 0 0:59 200 Oi) ahs ome 0 0.3.10 — slender wheatgrass 
ELRE3 __Elytrigia repens 04 17 -- 0 03 50 05 20 -- QT 0 0.5 100 0.3 20 quackgrass 
FETH Festuca thurberi O27 a= oO - oO - Qo - 0 03 338" = 0.1 10 Thurber fescue 
JUAT Juncus ater 02511) t= 0 - 0 03 20 -- 0 -- 0 - 0.1 10 Baltic rush 
ORMI2 = Oryzopsis micrantha -- 0 - 0 Se SO = 0) - Ore 0 10.1 100 1.0 10 _ littleseed ricegrass 
POLE2 Poa leptocoma -- 0 10 50 -- 0 04 20 -- 0 - 0 -- 0 0.2 10 bog bluegrass 
PONEI2 Poa nemoralis ssp. interior 05 Ue ea 0 2.2 50 09 20 -- 0 LO rae opr 0 0.7 20 __ interior bluegrass 
POPA2 Poa palustris 06 33 =-- (Oparyrce 0 -- 0 1.5 100 OF 33°" = 0 0.3 20 swamp bluegrass 
POPR Poa pratensis 6.54334) = 0 10.3 100 83 60 -- 0 -- 0 18.5 100 6.0 40 Kentucky bluegrass 
SCMI2 Scirpus microcarpus 02 17 -- Qo - 0 - 0 - 0 OSRSs = 0.1 10 panicled bulrush 

FORBS 
ACLA5 = Achillea lanulosa UA: Rebs ee 0 0.5 50 22 40 -- oO - 0 1.1 100 1.2 30  westem yarrow 
ASFO Aster foliaceus 07 17 - 0 1.9 100 15 40 -- 0 -- 0 0.5 100 0.8 30 — leafybract aster 
ASLAH2 Aster lanceolatus ssp. hesperius 0.2 17 01 50 -- 0 0.0 20 -- 0 0:3,.233i is -- 0.1 20 — Siskiyou aster 
CHANS = Chamerion angustifolium O23 0.1 50 2.5 100 10 40 -- 0 0.4 67 0.0 100 0.6 50  fireweed 
CIRS| Cirsium 0.217 0 -- oO - oO - 0 Uramess - 0 01 10 thistle 
CRAC3 _— Cryptogramma acrostichoides 02 17. = 0 - 0 - oO - 0 0.35337 .S=- 0 0.1. 10 American rock brake 
EQAR Equisetum arvense 29 50 320100 101 50 194 80 2.5 100 07 33 ~=-- 0 10.2 60 field horsetail 
EREL14 —__Erigeron elongatus 03 1% = 0 - Oa Onis 0 Ohare kee 0 0.2 10 bitter fleabane 
FRVI Fragaria virginiana 08 33 0.3 50 3.1 100 18 60 - 0 01 33 2.1 100 11 50 Virginia strawberry 
GASE6 Galium septentrionale 04 50 -- QO - 0 0.5 40 0.0100 -- QO - 0 03 30 northem bedstraw 
GECA3 _— Geranium caespitosum OCmaz, O'S 50a 0 0.2 20 -- Oils33 = 0 0.1 20 Fremont geranium 
GERI Geranium richardsonii 3.4 67 08 50 -- 0 3.9 60 0.6 100 Oo 33s 0 2.2 50 — Richardson geranium 
GEMA4 Geum macrophyllum 05 17 - 0 - 0 - 0 - 10 33 (-- 0 0.3 10 — large-leaved avens 
HESP6 ~—Heracleum sphondylium 13 50 2.3 100 isi S09 13 60 2.5 100 eet oy free 0 14 60  cow-parsnip 
HEFU3 —_—Heterotheca fulcrata -- oO - 0 15.8 100 02 20 - OF se 0 30.6 100 3.2 20 golden aster 
HIHY Hippochaete hyemalis 05 17. - 0 - OF -- OT as 0 1.0) 33) gee 0 0.3. 10 common scouring-rush 
MAAM6 — Maianthemum amplexicaule -- 0 -- 0 3.5 50 14 20. -- 0 - Onyinres 0 0.7 10 — feather Solomon-plume 
MAST4 — Maianthemum stellatum 5.8 50 20 50 -- 0 3.2 40 22.6 100 0.133)... -- 0 3.9 40 star Solomon-plume 
ORPA3  Oreochrysum parryi Zee ee oO - 0 33°20 5 ve 0 - [horns 0 1.7 10 Parry goldenweed 
OSDE Osmorhiza depauperata O27 05 50 -- 0 02 20 -- 0 O38 33F 0 0.2 20  sweetcicely 
PAPES Panetana pensylvanica OSAMitae 0 - 0 - QO - 0 10 33 -- 0 0.3 10 Pennsylvania pellitory 
POHI6 Potentilla hippiana -- 0 - 0 1.550). -- 0 - 0 - 0 3.1 100 0.3 10 horse cinquefoil 
PYROA3 Pyrola rotundifolia ssp. asarifolia Or iy 01 50 -- 0 0.0 20 -- 0 07 33° 0 0.2 20 swamp wintergreen 
RUAM9 = Rudbeckia ampla ZS giso eee 0) Sauce 0 216-20 a= 0 1iSeoshe a= 0 17 20 golden glow 
TAOF Taraxacum officinale 44 33 -- 0 0.5 50 sipir2 92100 -- 0 1.1 100 2.8 30 common dandelion 
THFE Thalictrum fendlen 0.2 17 0.0 50 -- 0 0.0 20 -- 0 0:3. 33) == 0 0.1 20 Fendler meadow-rue 
VIAM Vicia americana 1.4 33 0.0 50 0.3 50 17 60 -- 0 - 0 0.5 100 0.9 40 American vetch 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 
Ecological Type FR5.4 Phase 1 Phase 2 Phase 3 CT.A CT.B C.1.C C.1T.D Whole ET 


Cvr_Cnst__Cvr Cnst_ Cvr Cnst_Cvr Cnst_ OCvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst 


GROUND COVER 
.BARESO _ bare soil 7.083" 12.550" 2:5 100 975 60 35: 100 9.3 100 2.8 100 7.2 80 bare soil 
LITTER litter and duff 75.4100 825100 67.4100 82.2100 949100 573100 741100 75.2100  dufflitter 
ROCK — cover grav+cob+ston 16.7 50 10 50 -- 0 04 20 -- 0 333100 = -- 0 10.2 40  grav+cob+ston cover 
.LGGRAV large gravel 1-10 cm -- 0 - 0 10.3 100 04 20 -- QO -- 0 18.4 100 2.1 20 large gravel 
COBBLE cobble 10-25 cm - Qo - 0 19.7 100 70 20. -- 0 - 0 4.6 100 3.9 20 cobble 
STONES stone > 25cm -- 0 3.7 50 -- 0 15-20) == 0 -- 0 -- 0 07 10 — stone 
.LIVEPL live plant bases 0.9 50 03 50 -- 0 0.8 60 16100 - 0 -- 0 0.6 40 live plant bases 
.BRY mosses + lichens on soil Thin os\ 80 50 -- 0 3.2 20 -- OP 15:35967 9 —— 0 6.2 30 — onsoil mosses + lichens 
.MOSSON moss on soil -- 0 11.8 50 166100 93 40 -- Oaec 0 10.1 100 5.7 30 — onsoil moss 
.LICHEN _ lichen on soil -- 0 -- 0 3.6 100 0.2 20 -- 0 -- 0 6.0 100 0.7 20 — onsoil lichen 
.WO0D13 wood 1-3 in diam. 0.4 50 2.2 50 -- 0 13 60 0.5 100 - 0 - 0 07 40 1-3indiam. wood 
.WO0D10 wood > 10 in diam. 17 7 - oO - oO - 0 10.0 100 0 (- 0 1.0 10 > 410indiam. Wood 





Distinguishing Features. First-Order stream channels, spruce- Variations. Phase © the typical phase, has Engelmann spruce 
fir riparian, bluejoint reedgrass, arrowleaf groundsel, Cryaquolls. | and subalpine fir codominant. Phase @ has Engelmann spruce 

Distribution. Subalpine rivulets and draws in the Gunnison | and subalpine fir codominant with aspen and Douglas-fir. Phase 
Basin. This type has been described from throughout the Rocky | 2 is only represented by one stand, at the Subalpine-Montane 
Mountains from western Montana through western Wyoming | ecotone. 





and northern Utah, and throughout the mountains of Colorado. Bieta pragate 
Ecological Type. The following table lists conditions at its 
climax, common to the whole Ecolo gical Type. Phase variations Vegetation | No aspen, Douglas-fir, or alder | Aspen, Douglas-fir or alder 


and communi es (seral expressions) are described below. Soils Sa pee 
Component | Description 


Vegetation |Dominated by Engelmann spruce (PIEN), subalpine fir (ABBI2), 




















bluejoint reedgrass (CACA4), brook cress (CACO6), mountain Landform | Southerly “he br hese 9700 - Northwest, 9600 ft 
bluebells (MEC13), arroleaf groundsel (SETR). Other wet-site Geology 
species such as twisted-stalk (STFA3) and willow-herbs 
(EPILO) often present Water 

Soils | Cryaqolis, Loamy-Skeletal, moderately drained to very Climate 
well-drained, averaging well-drained V ees : F 

oonovowee senseoennnnaseonentennensvsasnveenntenssnarsneravstensnnesuncntecasenesenstaecnasanetntenaeenenets egetation: Diversity moderate to high, TLC/S is 9.0-29.3. 
Landform | Wet spots or little draws in a much larger spruce-fir stand on a Y 6 


slope, usually V-shaped with a very narrow riparian area within 
1-2 m of the rivulet steam. Stream gradient usually relatively 
high (up to 27%), never flat 


eeeeneeensansenseseweeecconansereseeecsasssecesenesecneenenesasenceccewenceccceccosseccncecsccoce: 


Usually poorly-decomposed Igneous rocks (granite, gneiss, 
etc. ). 


Water never ponded but always present at least in subsoil, 
flow-through. Water frozen in soil November through April. 


Subalpine. S Some cold-air drainage affects these sites, and the 
sites accumulate much snow in winter, so the microclimate is 
moderately cold and wet 


Sewereseweserencaseeereneceeneswsenccsoecneswsenseeeercsseceteccescccescccccascccce: 


Climate 







Phase 1. Typical Phase 2. PSME-ALINT- Comments 



















n=8 POTR5 (n=1 
Tree Cover 0 - 55.8 - 142% 130% Up to 28 m tall, ABBI2, PIEN (+PSME, POTRS in Ph.2) 
Shrub Cover 0- 1.2-6% 22% Missing to sparse in Ph.1; up to 4-5 m in Ph.2: ALINT 
Gram. Cover 0 - 25.3 - 90% 2% CACA4, CAREX, etc.; sparse in Ph.2 
Forb Cover 23 - 89.5 - 133% 81% CACO6, MECI3, SETR, VEAM2, OXFE, etc.; GF layer to 0.8 m 
Rock Cover 0-4.3-11% 1% 
Bare Soil Cover 1-3.5-8% 0% 
Total Live Cover 113- 171.9 - 237% 234% More cover in Phase 2 
No. Species 4-17-25 
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Plant Associations. ® Abies bifolia-Picea 
engelmannii/Calamagrostis canadensis-Senecio _ triangularis, 
described as new here, based on Picea engelmannii/Senecio 
triangularis Hess 1981, Abies  lasiocarpa/Streptopus 
amplexifolius Henderson 1977, and Abies 
lasiocarpa/Calamagrostis canadensis Henderson 1977, Pfister 
1977. @ Abies bifolia-Picea engelmannii/Calamagrostis 
canadensis-Senecio triangularis phase Pseudotsuga menziesii, 
described as new here. 

Soils: The soils in both phases were Sampled as Cryaquolls, 
Loamy-Skeletal. 





Phase 1. Typical 
20 - 49.7 - 76cm 
Mollic Depth 0 - 26.0 - 65cm 
Permeability 35 - 46.6 - 61 


Landforms and Geology. Gentle to moderately steep little 
draws and rivulets in spruce-fir forest, Order 1 stream channels, a 
variety of aspects. 


Phase 1. Typical Phase 2. PSME 
9700 - 10338 - 11640 ft 9590 ft 


45 - 121 - 254° (r=0.30) 293° 
1.7-9.8- 27% 18% 


Total Depth 







Elevation 
Aspect 
Slope 





12. Blue & Engelmann Spruces-Subalpine Fir Riparian 


Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 





aa Riparian Area Leaetae hd 


Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 


Community Types 



































Prod. Shrub 
Seral Shrub Graminoid Forb  (nontee), Prod,  ForageProd, Tree Prod., 
Community Type Status #S TreeCover Cover Cover Cover Iblaclyr _lb/aclyr Ib/aclyr fPlaclyr Comments 
A. Engelmann spruce- LS 5 | 65-145% | 06% | 10-35% | 85-135% | (300-500) | (0-100) (100-300) | PIEN: 1983.4 
subalpine fir- (1800-3000) 
wet grasses & forbs 
B. Wet grasses & forbs 3 0% 0% | 10-90% | 20-125% | (900-1000) | (0-20) (50-800) 0 
C. Douglas-fir- LM?/] 1 130% 22% 2% 31% | (800-900) | (200-300) (20-50) (1800-3000) 
subalpine fir- 
Engelmann spruce- 
alder-wet forbs 





Succession. Primary Succession is fairly long, probably about 
800-1000 yr. Secondary Succession is likely somewhat larger 
than adjoining uplands, 400-500 yr. 

Stages of Secondary Succession: 

Early Seral has no tree layer, but is dominated by wet-site 
grasses and forbs such as reedgrass, mountain bluebells, or 
arrowleaf groundsel. The trees may be missing because of 
harvest removal, disease, or fire. 

Midseral has a modestly complete tree canopy, with some 
dry-site or earlier-seral species such as Douglas-fir or aspen, with 
some sun-loving species such as alder. 

Late Seral has a complete tree canopy; the undergrowth is 
highly shaded year-round, with all shade-tolerant wet-site species 
in lower layers. 

Related Types. Cottonwood/willow on warmer sites with 
shallower gradients downstream, at lower elevations. Blue 
spruce-cottonwood/reedgrass-honeysuckle on somewhat better- 
drained sites. 

Adjacent Types. Cool to cold spruce-fir forests on better- 
drained lateral slopes. Mountain big sagebrush types on better- 
drained slopes and benches laterally above these bottoms. 
Serviceberry shrublands on better-drained slopes above. Blue 
willow or serviceberry willow on more poorly-drained, lower- 
gradient sites downstream. Planeleaf willow (with or without 











Wolf willow) on more poorly-drained, lower-gradient, colder 
sites upstream. 
Resource Values. 


Resource Value Ct.A Ct.B Ct.C 
Potential Cattle Forage Production lieve 1-3 0 
Grazing Suitability 1 (wet) 1 (wet) 1 (wet) 
Timber Suitability 0 - 1(wet, | 0- 1(wet, | 0- 1(wet, 
sideslope) | sideslope) | sideslope) 
Potential Timber Production 3-4 0 3 - 
Developed Recreation 0-1 0-1 0-1 
Dispersed Recreation 0-1 0-1 0-1 
Scenic 2-3 2-3 3-4 
Road & Trail Stability 0-1 0-1 0-1 
Construction Suitability 0 0 0 
Deer & Elk Hiding Cover - - - 





Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Risk of Permanent Depletion - Timber 
Resource Cost of Management 
Cost of Rehabilitation 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 
Wildlife Management. Obstruction is 70-75.4-80%, always Very High. 


Habitat C.t Season Preference Typical Use 
Species © Component Intensity 
Mule Deer HCov, Rest, 1-4 Sum Low Low 
Browse 
Mule Deer = Same 5 Early-Sum-Late Mod. Mod.High 
Elk HCov, Rest, All Sum Low Low 
Browse 
Cvr__Cnst___Cvr_ _Cnst__—s Cvr_—Cnst__—sCvr_Cnst_—sCvr__Cnst Cvr___Cnst 

ABBI2 16.6 63 35.1 100 26.6 100 -- 0 35.1 100 18.7 67 — subalpine fir 
PIEN Picea engelmannii 39.2 63 19.5 100 62.7 100 -- 0 19.5 100 37.0 67 Engelmann spruce 
POTRS Populus tremuloides -- 0 20.1 100 -- 0 -- 0 20.1 100 2.2 11 quaking aspen 
PSME Pseudotsuga menziesii -- 0 55.0 100 -- 0 -- 0 55.0 100 6.1 11 Douglas-fir 
ALINT Alnus incana ssp. tenuifolia - 0 22.0 100 -- 0 -- 0 22.0 100 2.4 11 thinleaf alder 
DIINS Distegia involucrata 0.9 50 -- 0 ieey aft -- 0 -- 0 0.8 44 bush honeysuckle 
VAMYO Vaccinium myrtillus ssp. oreophilum 03 38 -- 0 05 60 -- 0 -- 0 0.3 33 Rocky Mountain whortleberry 
BRPU9 Bromopsis pumpelliana OSES -- 0 04 20 -- 0 -- 0 0.2 11 Pumpelly brome 
CACA4 Calamagrostis canadensis 1/6en63 1.5 100 10.2 80 30033 15 100 15.8 67  bluejoint reedgrass 
CADI6 Pash os -- 0 3.4 40 -- 0 -- 0 19 22 softleaved sedge 
CAFO3 09 13 -- 0 14 20 -- 0 -- 0 0.8 11 silvertop sedge 
CAGE2 diel 9.25 - 0 17e 40 -- 0 -- 0 0.9 22 elksedge 
CAHA6 Olea -- 0 -- 0 03) 33 -- 0 0.1 11 cloud sedge 
CAUT 0113 -- 0 0.2 20 -- 0 -- 0 0.1 11  beaked sedge 
DECE. Deschampsia cespitosa 0.4 25 -- 0 -- 0 ili -- 0 0.4 22 tufted hairgrass 
FETH 04 13 -- 0 O20 -- 0 -- 0 04 11 Thurber fescue 
JUPA O43 -- 0 Of 20 -- 0 -- 0 0.4 11° Parry msh 
LUPA4 0350 -- 0 04 60 Orie isd -- 0 0.2 44 millet woodrush 
PHCO9 Phleum commutatum OSs -- 0 -- 0 OVS 233 -- 0 0.2 11 alpine timothy 
POLE2 03> 13 -- 0 04 20 -- 0 -- 0 0.2 11 bog bluegrass 
SCMI2 Scirpus microcarpus 04 13 -- 0 0.6 20 -- 0 -- 0 0.3 11 panicled bulrush 
TRWO03 06 13 -- 0 -- 0 lf SE -- 0 0.6 11 Wolf's trisetum 
ACC04 Aconitum columbianum 04 25 -- 0 O:520 Onl 33 -- 0 0.3. 22 monkshood 
ANNAZ Anemonastrum narcissiflorum ssp zephrum Oslaeeets -- 0 -- 0 omnes -- 0 0.1 11  narcissus anemone 
ARCO9 14 25 0.0 100 23 40 -- 0 0.0 100 1.3 33  heartleaf amica 
ARLO6 04 13 -- 0 -- 0 NOs -- 0 0.3. 11 longleaf amica 
CACO6 Cardamine cordifolia 9.5.75 12.2 100 11.6 100 6.0 33 12.2 100 98 78  heartleaf bittercress 
CARH4 Castilleja rhexifolia 04 13 -- 0 -- 0 10 e338 -- 0 0.3 11 © splitleaf paintbrush 
cosc2 Conioselinum scopulorum Sule -- 0 49 40 -- 0 -- 0 27 22 Rocky Mountain hemlock-parsley 
DEBA2 Delphinium barbeyi -- 0 77 100 -- 0 -- 0 77 100 0.9 11  Barbey larkspur 
EPILO 2025 -- 0 3.2 40 -- 0 -- 0 1.8 22  willowherb 
EPAN4 Epilobium anagallidifolium 03 13 -- 0 = 0 Ovacs -- 0 0.2 11 alpine willow-herb 
EQAR Equisetum arvense 44 13 17.0 100 7.0 20 -- 0 17.0 100 5.8 22 field horsetail 
ERFO3 Erigeron formosissimus Ofie 13 -- 0 -- 0 OS ess -- 0 0.1 11 beautiful fleabane 
ERPE3 Erigeron peregrinus OO eas -- 0 5+ 720 -- 0 -- 0 0.8 11 peregrine fleabane 
GERI Geranium richardsonii O23 -- 0 0:37 20 -- 0 -- 0 0.2 11 Richardson geranium 
GEMA4 Geum macrophyllum 0.5 38 -- 0 08 60 -- 0 -- 0 0.5 33  large-leaved avens 
HESP6 Heracleum sphondylium 04 13 0.0 100 06 20 -- 0 0.0 100 0.3 22 cow-parsnip 
LIPO Ligusticum porteri isch 4 -- 0 yaa 40) -- 0 -- 0 1.2 11° osha 
LIHY Limnorchis hyperborea Osleels -- 0 O25 20 -- 0 -- 0 0.1. 11 bog orchid 
MAAM6 Maianthemum amplexicaule -- 0 15 100 -- 0 -- 0 15 100 0.2 11 feather Solomon-plume 
MECI3 TSB erS 11 100 Site 480 She» (Y/ 1.1 100 14.2 78 mountain bluebells 
MIOD2 Micranthes odontoloma OveeniS -- 0 12 20 -- 0 -- 0 0.7 11 brook saxifrage 
MIPE 06 36 -- 0 09 60 -- 0 -- 0 0.5 33  five-stamen miterwort 
MIST3 Mitella stauropetala Somes 0.0 100 6.0 40 -- 0 0.0 100 3.3. 33 _ side-petaled miterwort 
ORSE OS eis 0.0 100 04 20 -- 0 0.0 100 0.2 22 one-sided wintergreen 
OSCH Osmorhiza chilensis 0.6 eo 5.1 100 10 40 -- 0 5.1 100 11 33 sweet cicely 
OXFE flee BES 18.6 100 27 ~©60 -- 0 18.6 100 3.6 44  Fendler cowbane 
PERA Pedicularis racemosa 04 13 -- 0 0.6 20 -- 0 -- 0 0.3. 11 — sickletop lousewort 
PSMO Pseudocymopterus montanus Oia 13 -- 0 3.0 20 -- 0 -- 0 1.7. 11. mountain parsely 
PSLE Psychrophila leptosepala 2 ee -- 0 -- 0 04 67 -- 0 0.1. 22 elkslip marsh-marigold 
PYMI 0.4 25 -- 0 06 40 -- 0 -- 0 0.3 22 lesser wintergreen 
RHIN11 Rhodiola integrifolia 0.1 Grads -- 0 -- 0 03 33 -- 0 0.1 11 king's crown 
SETR Senecio triangularis 19.7 88 9.6 100 9.6 100 S50 anos, 96 100 18.6 89 arrowleaf groundsel 
STELL ZAlm nS -- 0 3.3) 20 -- 0 -- 0 1.8 11 chickweed 
STUM Stellana umbellata 06 25 -- 0 0.4 20 0teea3 -- 0 0.6 22 umbellate starwort 
STFA3 Streptopus fassettii 10:Sinmss 0.0 100 16.5 60 -- 0 0.0 100 9.1 44  clasp-leaf twisted-stalk 
VEAM2 Veronica americana 3.67 538 6.6 100 5.8 60 -- 0 6.6 100 40 44 American brooklime 
VECA7 Veronica catenata -- 0 1.5 100 -- 0 -- 0 1.5 100 0.2 11 speedwell 
VIBI2 Oe -- 0 -- 0 OI 433 -- 0 0.1 11 twoflower violet 
VINU2 Deh aR -- 0 04 20 -- 0 -- 0 0.2 11 Nuttall violet 
FORB 20) -- 0 0.3 40 -- 0 -- 0 0.2 22 unknown forb 
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12. Blue & Engelmann Spruces-Subalpine Fir Riparian 


Ecological Type FR5.8 Phase 1 Phase 2 CTA C.1.B C.1.C Whole ET 
Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr_ __Cnst 

GROUND COVER 
BARESO bare soil 3.5 100 -- 0 3.2 100 40 100 -- 0 3.1. 89 bare soil 
LITTER litter and duff 83.8 100 84.3 100 79.1 100 91.7 100 843 100 83.9 100 duff litter 
ROCK cover grav+cob+ston 1:8? F550 -- 0 0.2 20 43 100 -- 0 1.6 44 grav+cob+ston cover 
LGGRAV large gravel 1-10 cm 01,25 0.5 100 01 40 = 0 0.5 100 0.1 33 large gravel 
COBBLE cobble 10-25 cm (pdb ete he) 0.0 100 19 60 -- 0 0.0 100 11. 44 cobble 
STONES stone > 25cm 12s 25 0.5 100 2.0 40 -- 0 0.5 100 11 33 stone 
.LIVEPL live plant bases 09 38 -- 0 14 60 -- 0 -- 0 0.8 33 live plant bases 
WATER water open TRY 14.6 100 12.0 80 -- 0 146 100 8.3 56 open water 
.BRY mosses + lichens on soil La) Deel ots -- 0 7.0. 20 2.0 67, -- 0 46 33  onsoil mosses + lichens 
.MOSSON =— moss on soil 5.1 9a38 25.0 100 8.2 60 -- 0 25.0 100 74 44 onsoil moss 
LICHEN lichen on soil OSes -- 0 0:5 4,20 -- 0 -- 0 0.3 11° onsoillichen 
.FUNGI fungi on soil O:3\varizo -- 0 05 40 -- 0 - 0 0.3. 22  onsoil fungi 
.WO0D13_~—s wood 1-3 in diam. 10 50 1.0 100 16 80 -- 0 1.0 100 1.0 56 1-3in diam. wood 
.WO0D37 ~— wood 3-7 in diam. aby & St) 0.3 100 2.5) o0 -- 0 0.3 100 1.4 56 3-7indiam. wood 
W00D71 ~—s wood 7-10 in diam. Aa ae50 3.2 100 1:8 2180 -- 0 s203 00 1.4 56 7-10in diam. wood 
.WO0D10 = wood > 10 in diam. San o0 0.5 100 59 80 -- 0 0.5 100 3.4 56 > 10indiam. wood 
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13. Yellow Willow Series 


13. Yellow Willow Series 


General Description 
Salix lutea Series, described new here, based on: Salix 


geyeriana Series, in part, of Kittel and others (1994); and the 
Salix eriocephala var. ligulifolia Alliance of Kittel (1996). 
Related to the Willow-Mountain Alder Series and the Willow- 
Dogwood Series of Dick-Peddie (1993). 

Later seral stages are dominated by various species of 
willows, sometimes with alder also, and with beaked sedge in the 
understory. One stand in the Basin was found with river birch as 
well. Yellow willow (Salix /utea) is almost always present in later 
seral stages, though sometimes Pacific willow (Salix lucida ssp. 
lasiandra) is present instead; these two willows are the most 
palatable and succulent shrubs in this type. 

Browsing or grazing use (livestock or big game) reduces the 
cover of yellow and Pacific willows, and increases the cover of 
less-palatable willows such as Geyer and Bebb willows. Some 
midseral or early midseral stands are dominated by Geyer and/or 
Bebb willow. Protracted heavy use leads to loss of smaller size- 
classes of willows, loss of yellow and Pacific willows, and 
dominance by Geyer and Bebb willows. And then the willows are 
gone or reduced to one or a few suppressed mushroom-shaped 
individuals of Geyer or Bebb willows. 

Many of these sites in the UBG have been severely browsed 
by elk and deer; many have also been grazed heavily by livestock 
over the last century or so. The effect is that most sites of this 
Series within the UGB are in poor condition — missing willows 
altogether or very few of the least-palatable species, and with 
understories depleted of younger willows and sedges, replaced by 
weedy invaders and unpalatable shrubs. 

Early seral stages are devoid of willows, but are often 
dominated by Baltic rush, sagebrush, rabbitbrush, Kentucky 
bluegrass, dandelion, or quackgrass. 

Precipitation zone: 400-610 mm/yr (16-24 in/yr) (local data). 


Distribution 
This Series is common in Utah (Goodrich 1991), but is less 
common in western Wyoming and Idaho (Youngblood and others 
1985). In the UGB, elevations are 8,040-8,920-9,680 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Yellow willow/beaked sedge (SALU2/CAUT) 8,040-9,680 RI5.0 
phase Geyer willow (SAGE2) 8,350-8 400 —Ph. 1 
phase alder-reedgrass (ALINT-CACA4) 8,300-9,320 —Ph. 2 
phase yellow willow (SALU2) 8,680-9,680 —Ph. 3 
phase river birch (BEFO2) 8040 —Ph. 4 


Vegetation Management Practices 


Summer grazing by cattle results in willow shrubs that are less 
densely spaced, reduces the number of willows in the 1.5-2.75 m 
height classes, and favors less-palatable willow species such as 
Geyer willow or Bebb willow over more palatable species such as 
Pacific willow or yellow willow (Knopf and Cannon 1981, 
Cannon and Knopf 1984, Hansen and others 1989ab), and 
changes the species composition of birds (Knopf and others 
1988). 

Heavy browsing or grazing by livestock or big game leads to 
reduction in willow and sedge cover, removal of smaller size- 
classes of willows (because they are more available and more 
palatable), and eventually extirpation of willows from the site 
(Hansen and others 1989ab); along with those changes come 
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bank sloughing and instability (Manning and Padgett 1989), drop 
in water tables, reduction in fisheries, removal of browse and 
cover for big game and habitat for birds and small mammals. 

Regeneration of these stands is a major problem in the UGB, 
as it is elsewhere (Girard and others 1995). Regeneration by any 
deciduous trees or shrubs is quickly eaten under current 
conditions in almost all sites in the UGB. 

Spraying with herbicide has been used in the past where 
removal of willows has been desired. I do not recommend this, as 
it reduces the value of these sites and threatens water quality. 

Willows have been removed mechanically in the past from 
many sites in the UGB, in order to increase growth and 
palatability and production of plants used for livestock forage. I 
do not recommend this, since it leads to reduced site value by 
causing water tables to drop, reducing bank stability, and 
negatively changing wildlife habitat. 

These willows sprout vigorously after fire, especially a quick, 
hot fire (Hansen and others 1988). Prescribed fire can be 
effectively used to regenerate decadent willow stands, if the sites 
are protected from grazing and browsing after the burn, enough to 
allow the sprouts to become established (Hansen and others 
1988). Fire is a useful tool for rejuvenating browsed yellow 
willow or decadent Geyer willow; best results with quick hot 
fires, not usually burnable in early wet season (Hansen and others 
1989ab). These fires can also stimulate beaked sedge and other 
sedges; success often requires nonuse the year before to build up 
fuels (Hansen and others 1989ab). Of course, burned sites should 
be protected after treatment to avoid concentrations of animals 
and disimprovement. 


Fire Ecology 
Fires tend to lead to dramatic increases in bluejoint reedgrass 


(Calamagrostis canadensis) where it is present (Hansen and 
others 1988). 


Insects and Diseases 


Livestock Range Management 
Sites can be very highly productive of forage and browse 


(Hansen and others 1988), yet traditional livestock grazing 
systems often do not maintain those communities (Kovalchik and 
Elmore 1992). Grazing management should plan to limit the 
number of days that these sites are grazed in the late season and 
hot season (Myers 1989). Kovalchik and Elmore (1992) present 
several grazing systems they recommend for restoring and 
recovering willow riparian areas. Willows will increase in areas 
where some relief from grazing has happened, where a seed 
source is available. The worst grazing system for maintaining or 
improving riparian condition is season-long (Shaw 1992). 

Compaction is common where animals have concentrated, and 
combined with the associated forage and browse use, leads to 
falling water tables and invasion by exotics and other weedy 
plants, bank instability, erosion, and declining wildlife values 
(Kittel and others 1994). A major research need is measurement 
of compaction in these riparian sites. 

Sedge species can be heavily utilized, particularly when 
upland species are cured or when livestock distribution is poor. 

Where these riparian areas are adjacent to upland rangelands, 
livestock may use the riparian areas for water, which may require 
protection of the stream and its banks or livestock control 
barriers. 


Wildlife Management 

Sites can be highly productive of browse and hiding cover 
(Hansen and others 1988). Sites with high cover of willows and 
several size classes of willows, that is, in good condition, have 
high values for songbirds, shrub-nesting birds, fish, elk, deer, and 
furbearers (Youngblood and others 1989, Knopf and others 1988, 
Manning and Padgett 1989). Moose and elk use these sites for 
summer and winter forage and browse in Montana (Hansen and 
others 1989ab). 

Heavy browsing by elk can cause significant reductions in 
willow height and increases in willow mortality. Production of 
willow seed is seriously curtailed, since all reachable branches 
(below 2.5 m) are browsed, and on those branches no seed is 
produced (Key and Chadde 1992). 

In pastures grazed in the summertime by livestock, where 
serviceberry willow and Pacific willow have been replaced by 
Geyer willow, population densities of birds that are habitat 
generalists (“mesotopic”) such as American robins, red-winged 
blackbirds, and brown-headed cowbirds are reduced, and 
riparian-specific “stenotopic” birds such as willow flycatchers, 
Lincoln’s sparrows, and white-crowned sparrows are absent or 
accidental (Knopf and others 1988). Populations of essentially 
upland birds such as yellow warblers, savannah sparrows, and 
song sparrows were unaffected by relatively subtle changes in 
livestock grazing season (Knopf and others 1988). The responses 
of these birds “primarily reflect the impact of cattle upon the 
horizontal patterning of the vegetation community” (Knopf and 
others 1988). 

Several large sites that are at early seral stages (willow cover 
2-3%, Juncus dominant), within the Yellow Willow Series, are a 
component of a low-elevation bighorn sheep intermediate range 
(but not the winter range or summer-lambing range) in an area 
west of Saguache near the UGB. Bighorn probably use the sites 
sparingly in summer for forage, since there is pretty good 
visibility from them (Shepherd 1975). 


Mapping and Map Units 
Long and narrow when following a stream, or larger and + 
isodiametric when on benches. Easily distinguished on aerial 
photos. 


Roads and Trails 

These sites are poorly suitable for roads and trails, and for any 
construction. Crossings of these sites by roads and trails must be 
stabilized through riprap, gravel, or bridged in order to prevent 
damage. Construction activities in these sites may require a 
permit under the Clean Water Act. 

Off-road vehicles can cause extensive damage in the summer, 
or even worse in the early spring and late fall when the sites are 
the wettest. Off-road vehicle use (except in the deep winter) 
should be discouraged wherever possible. 


Revegetation 
Replanting Geyer, Bebb, Pacific, or yellow willow from 
rooted cuttings can restore willow cover to a depleted site, in 
order to improve wildlife cover and browse, bank stability, and 
fisheries habitat. Yellow willow is an especially rapid colonizer 
of disturbed sites (Hansen and others 1988-1989). 


Hydrology 
Willow and sedge cover along streambanks provides good to 


excellent bank stability (Manning and Padgett 1989); this is a 
significant contribution to watershed stability and watershed 
condition as well. Beaked sedge is the most important bank 
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stabilizer. 

Sites in good condition (with good willow and sedge cover) 
have high bank stability and good ability to withstand floods 
without damage (Hansen and others 1988). In good condition, 
such sites provide great natural watershed protection, and often 
can provide water in the stream that would not otherwise be there 
in late season. 


Recreation Management 

Recreational use is usually where trails pass close to a creek, 
or trails for fishing access. Some trampling damage can be 
predicted, since these sites often have fine-textured soils. These 
sites are poorly suitable for camping or developed recreation. The 
areas are frequently flooded or deep-clay-muddy, and mosquito 
and fly populations can be dense. 

Scenic and landscape visual values can be high when these 
sites are in good condition (good cover of willows). Wildlife 
viewing and hunting values can be high in those situations. 

These sites are poorly resistant to trampling, and moderate to 
heavy use by people fishing can lead to compaction and riparian 
deterioration. Rutting can be severe from camping, hikers, 
packstock, or fishers (Hansen and others 1989ab). Off-road 
vehicles can cause extensive damage in the summer, or even 
worse in the early spring and late fall when the sites are the 
wettest. Off-road vehicle use (except in the deep winter) should 
be discouraged wherever possible. 
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Distinguishing Features. Poorly-drained alluvial bottoms, 
willows (yellow, Geyer, Bebb), Aquic mineral soils or Histosols. 

Distribution. Streamsides, and also basins on benches 
(“hanging riparian”) in the Gunnison Basin. This type is also 
known from throughout the Rocky Mountains from western 
Wyoming and Idaho, through the mountains of eastern Utah, 
through the mountains of Colorado. It has been seen in northern 
New Mexico and northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 
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Component | Description 
rian deseo Pet re A teh eaten Dccwennc end sop tks me attract 
Vegetation | Yellow willow (SALU2) dominant with beaked sedge (C AUT). 
Often several willow species present, and may be several sedg 


species as well 


se eewewnnnercesew conn awenendanmnnsnnwnnwncwweeneneewncneneneswennncenncccnccsccneccneccccceccceccecccs. 


Frigid Histosols and Endoaquolls, Clayey, poorly drained 

Flat to very gentle (< 5% gradient) alluvial bottoms, streamsides, 
and d depressions (basins) on benches. 

Alluvial, from a variety of clay-producing strata, including shales 
and basalts 


LRAT ek seein iter ll, epee dinlt omeattnepin ms ectn pacer: 
Water ponded seasonally to ponded throughout growing season 









mecee towne een ee enn nne, 





<A ea Re ee nen e ean een enn eee nee. 


Variations. Phase © has Geyer willow dominant; alder and 
yellow willow are usually absent, at the lower elevations, very 
poorly drained to poorly drained. Phase @ has yellow willow 
and/or Pacific willow, and alder dominant, often with Geyer 
willow as well; at lower to middle elevations, poorly drained to 
moderately drained. Phase @ is missing alder, at a wide range of 


Phase 1 
Geyer willow dominant 





Vegetation 
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elevations. Phase ©, represented by one site, has river birch 
codominant at the lower elevation. All four phases occur in 
association with a stream channel, in addition there are some 
sites in Phase 3 that are without a channel: they occur on nearly- 
flat benches and swales where there is a perched water table. 


Phase 2 Phase 3 Phase 4 
Yellow or Pacific willow | Yellow willow dominant, usually} River birch codominant 
dominant, with alder and no alder 


Endoaquolls or Histosols, Clayey| Fluvaquentic Endoaquoll, 


or Fine-Loamy, Sandy-Skeletal, 
XP - MD - VWW VW 


Channels or flat benches without; Stream or gully channels, 
a channel, 31% slope, 8040 ft 
0 - 20% slope, 8060 - 10165 ft 


Water at surface or just below Flowthrough 


bluejoint reedgrass 
Soils Borosaprists, Clayey, Endoaquolls, Clayey, 
VP - PD - PD XP - MD - WD 
Landform Stream or gully channels, Stream or gully channels, 
< 5% slope, 8350 - 8400 ft | <5% slope, 8300 - 9320 ft 
Geology 
Water Water ponded sometimes Water ponded sometimes 
Climate 












moderate to high, TLC/S is 3.7-21.3. 

Phase 2. ALINT- Phase 3. SALU2 
CACA4 (n=7 n=30 

0- 93.7 - 145% 0- 36.7 - 151% 

0-67.2-107%  51-111.0- 229% 


etation: Diversi 

Phase 1. SAGE2 
i= 

7 - 34.8 - 107% 

125 - 144.9 - 162% 


Ve 











Shrub Cover 
Gram. Cover 
etc. 








Forb Cover 25 - 58.6 - 80% 0- 53.5 - 98% 12 - 63.4 - 147% 
Rock Cover 0-0.0-0.1% 0-15-6% 0-3.9-31% 
Bare Soil Cover 4- 12.3 - 30% 0-6.7- 14% 0- 10.5- 40% 


Total Live Cover 185-228.6-272% 203- 231.1 - 268% 99 - 209.4 - 316% 
No. Species 23 - 26 - 30 15 - 31-39 12 - 28 - 40 






Plant Associations. © Salix lutea/Carex utriculata described 
as new here, based in part on Salix geyeriana-Salix spp./Carex 
utriculata Johnston 1987 (Youngblood 1985). Phase Salix 
geyeriana, described as new here. @ Salix lutea/Carex utriculata 
phase Alnus incana ssp. tenuifolia-Calamagrostis canadensis, 
described as new here, based on Salix geyeriana-Salix 
spp./Calamagrostis canadensis Johnston 1987 (Hess 1981, 
Youngblood 1986). @ Salix lutea/Carex utriculata, typical phase 
(Salix lutea). © Salix lutea/Carex utriculata phase Betula 
fontinalis, described as new here. 

Soils: Phase © SAGE2 Sampled as Terric Borosaprists, 
Clayey, very poorly drained to poorly drained. Phase @ ALINT- 
CACA4 Sampled mostly as Fluvaquentic and Histic Endoaquolls 
(there was one Histosol). All were clayey and averaged poorly- 
drained; range was from extremely poorly-drained to well- 
drained. Phase @, the typical (SALU2) phase, Sampled partly as 
Endoaquolls (Typic, Terric, or Argic), and partly as Borosaprists 
(Terric). All were Clayey in some horizons, at least Fine-Loamy 
overall. Permeability ranged from extremely poorly-drained to 
very well-drained; average was poorly-drained. Phase © BEFO2 
Sampled as a Fluvaquentic Endoaquoll, Sandy-Skeletal, well- 
drained. 

The soil classification is made more difficult because the 
factors determining the class of a given soil in this type change 
with management; there are plenty of sites where I have seen this 
happen in recent times (since settlement). An early seral site will 
often have a soil that looks, acts, and maps as a good, rich 
Mollisol (in the case of this type, probably an Argiboroll); and 
yet 100 yr or less ago it was an Histosol or Endoaquoll. Soil 


Phase 4. BEFO2 Comments 


n=1 
110% Max. 5-6 m tall; potentially SAGE2, SALU2, SALUL, ALINT, etc. 
31% Low in Phases 2, 4; potentially CAUT, DECE, JUAT, CACA4, 
45% Various species; GF layer potentially up to 1 m tall 

15% Higher in Phase 4 

0% Higher at earlier seral stages 
221% Remarkably consistent across Phases & seral stages 





classification in sites such as these needs reform if site 
succession is to be consistently interpreted. 
Phase 1.SAGE2 Phase 2. ALINT-CACA4 _ Phase 3. SALU2 Phase 4. BEFO2 
Total Depth 149-166.0-203cm  70-104.7-152cm _33-83.0-135cm 74cm 
Mollic Depth 149-166.0-203cm 45-60.7-92.cm 11-69.9-135cm 30cm 
Permeability  12-16.6-27 0-27.6-46 5-33.8-70 50 
Landforms and Geology. Flat to very gentle (slope < 5%), 
alluvial bottoms, streamsides, and depressions (basins) on 
benches. The four phases occur in fairly distinct elevational belts. 
Phase 1.SAGE2 _ Phase 2. ALINT-CACA4 _ Phase 3. SALU2_ Phase 3. BEFO2 
Elevation 8350-8380-8400 ft 8300-8751-9320ft  8680-9082-9680ft 8040 ft 
Aspect  55-346-342° (r=0.39) 52-158-237° (r=0.54) 10-71-338° (r=0.32) 164° 
Slope 1.9-3.8-5.0% 2.2-4.2-8.0% 0.0-6.5-20.0% 31% 
Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 
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Water. At climax, sites are ponded seasonally or throughout 
the growing season. At earlier seral stages, the water table is 
somewhat to much lower, in fact the water table seems to be 
roughly proportional to seral stage, so that the lowest seral stages 
have the lowest water tables, and the upper seral stages have the 
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highest water tables. The location of the water table can be 
manipulated by management, usually by manipulating the water- 
holding and sediment-holding capacities of the vegetation of the 
site and along the water course up and down stream. 

Succession. Succession is easily seen in the field, but often 
found difficult to assess. In these riparian areas, the distinction 
between primary and secondary succession seems blurred. This 
is probably because the soils change so readily with different 
management. In any case, succession is complex, and involves 
vegetation, land, water, and soil. 

Very Early Seral to Early Seral. No shrubs or dryland shrubs 
such as sagebrush or rabbitbrush dominate with exotic 
bottomland species such as Kentucky bluegrass, quackgrass, and 
dandelion, and assorted weeds. The water table is usually low in 
summer and fall. 

Early Midseral to Midseral. Patchy willow cover (<40% 
across the site), with a mix of early willows such as Geyer and 
Bebb. A little to no reproduction of the later, more succulent 
willows such as yellow or Pacific. Small patches of beaked sedge 
or moist sedges, rushes, and moist-site forbs in the low bottom 
microsites, but on the higher microsites sagebrush-bluegrass- 
quackgrass-dandelion-dryland forbs. High water table in spring, 
water table high enough in summer and fall to keep the small- 
size, lowest microsites wet all year. 


Community Type Seral 
Status 












#S Shrub Graminoid Forb Cover 
Cover Cover 


Late Midseral to PNC. Willow cover >60% across the site, 
becoming continuous except in wettest patches, which are 
uniformly dominated by beaked sedge and other wet-site plants. 
Sagebrush, Kentucky bluegrass, quackgrass, and dandelion are 
usually absent. Water table high throughout the year, standing 
water in lowest microsites through the growing season. 

Related Types. Serviceberry willow/beaked sedge on Loamy 
or Silty soils at higher elevations. Blue (Drummond) willow/ 
reedgrass on Sandy or Skeletal soils at higher elevations. 

Adjacent Types. Cottonwood/willow on more gravelly, 
warmer sites downstream. Bitterbrush-sagebrush/needlegrass or 
/Arizona fescue on adjacent better-drained sites. Not adjacent to 
conifer forests, grasslands, or black sagebrush sites. 

Wildlife Management. 
Pit are 
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Prod. non-tree), 
lb/ac/yr 


Shrub Prod., Forage Prod., | Comments 
lb/ac/yr lb/ac/yr 


A1. Yellow willow- LS-LM 40- 160% 80- 165% 20- 100% (2750-4200) (1000- (1200-2800) | Willows are combination of 
Pacific willow-(alder-) 1400) SALU2-SALUL-SAGE2 
beaked sedge- 








A2. Yellow willow- 
Pacific willow-(alder-) 
beaked sedge- 
reedgrass 


B. Beaked sedge- 
willows- 






zi ais =: 


C. Baltic rush-sedges- 
dry grasses- 

cinquefoil 

D1. Dry grasses-dry 
forbs-Kentucky 
bluegrass-(cinquefoil 
D2. Dry grasses-dry EM 
forbs-Kentucky 
bluegrass-(cinquefoil 

E. Willows-alder-dry 

grasses & forbs 

F. Geyer willow-beaked - 
sedge-reedgrass 

G. Birch-alder-yellow - 
willow-beaked sedge- 
reedgrass 

H. Sagebrush- 
rabbitbrush-bluegrass- 
quackgrass-rush 





296 


(2500-2900) (1200- (600-800) 
1500) 


| wetgrasses.—~—=«|«MS-LM 5-40% | 140-180% 2700-3500 50-200 2500-2900 
0 


EM-ES reel 110-230% 20-80% (2750-3500) (0-100) (2250-2900) 
ac phil 9 Jon Mle 


3 | 55-160% 55- 130% 45- 100% 
JEM P84 30- 105% 50-120% 30- 125% 


LM-LS 30-110% | 110-210% | 35-80% (2600-4200) (500-1400) | (1750-3100) tteoen babqwond CASAC 


5-85 


(2500-2700) (100-300) | (1200-1700) 


St erin ear wick | 
Sedges other than beaked 


849-2022-3898 
(400-4000) 


0-38-121 
(0-140) 


457-1347- 
meray 
300-2750 


780 
(600-1500) 


1222 1712 
900-1400 500-1800 


1262 
(1000-2800) 


4092 
2200-4500 


LM-LS 2 110- 5-35% 40-60% (1500-1900) (1200- (50-400) 
150% 1400) 
ae 25-35% 75-90% 80-95% 





3 
= 
Ss 
s 
8 
ow 








Production, Ib/ac/yr 


13. Yellow Willow Series 


Yellow and Serviceberry Willows 
Midseral to PNC 
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Resource Values. 
Resource Value 
Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 
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Ecological Type RI5.0 Phase 1 Phase 2 Phase 3 Phase 4 C.T. Al C.T.A2 C.1.B CT.C C.T.D1 CT. D2 CTE CTF CT.G C.T.H Whole ET 
Cvr_Cnst__Cvr_Cnst__Cvr Cnst_ Cvr_Cnst_ Cvr Cnst_Cvr Cnst_Cvr Cnst Cvwr Cnst Cvr Cnst Cvr Cnst Cyr Cnst__Cvr_Cnst_ Cvr Cnst_Cvr Cnst_Cvr Cnst 
TREES 
JUSC2 Juniperus scopulorum -- oO -- 0 -- 0 344100 -- oO - 0 «(- 0 -- 0 -- oO - 0 - oO - 0 172 50 -- 0 0.8 2 Rocky Mountain juniper 
POTRS Populus tremuloides -- 0 0.0 17 14 20 - 0 00 33 = -- 0 -- 0 0.025 0.0 10 138 33 03 17 -- 0 - 0 0.0 50 1.0 17 quaking aspen 
SHRUBS 
ALINT Alnus incana ssp. tenuifolia -- OG 31:8 100) 07 7- 0 105 50 21.3100 -- oO - 0 00 10 - 0 9.0 17 0.0 25 372 50 -- 0 51 19 thinleaf alder 
ARCA13 Artemisia cana -- 0 -- 0 02 10 -- 0 -- 0 (-- 0 0.0 2 -- 0 01 10 - 0 10 17 -- oO -- 0 - 0 0.2 7 hoary sagebrush 
ARTR2 Artemisia tridentata -- 0 07 33 13 33 -- 0 07 33° (-- 0 - 0 0.0 50 0.0 30 -- 0 21 50 -- 0 -- 0 12.6 100 1.0 29 big sagebrush 
BEFO2 Betula fontinalis -- 0 -- 0 - 0 738100 -- 0 -- oO - oO - 0 - oO - 0 - 0 -- 0 369 50 - 0 18 2 fiverbirch 
CHNA2 Chrysothamnus nauseosus -- 0 gi We Qi 2f- = oO - 0 28100 -- 0 - 0 11 40 -- 0 01 33 -- 0 -- 0 32 100 0.5 21 rubber rabbitbrush 
CHVI8 —Chrysothamnus viscidiflorus -- 0 - 0 02 7 - oO -- 0 - 0 - oO - 0 -- 0 -- 0 - 0 - 0 -- 0 25 100 0.1 5 Douglas rabbitbrush 
DIINS —_Distegia involucrata -- 0 08 17 03 13 -- 0 -- 0 51100 -- 0 - 0 (- 0 17 67 08 17 -- oO - 0 0.0 50 0.4 12 bush honeysuckle 
PEFL15 Pentaphylloides floribunda 1.5 40 08 50 44 60 - 0 26 83 = -- 0 09 50 1.3 25 2.0 50 5.0 67 142 83 01 75 -- o - 0 34 55 — shrubby cinquefoil 
RIIN2 —_Ribes inerme 31 40 Slii2 67 s922 13, = 0 0.6 17 30.6 100 remees - 0 -- 0 11.4 33 1:2, S05 7-6. 5021.6 50 0 3.7 24  whitestem currant 
RILA _Ribes lacustre -- oO - 0 04 23. -- 0 06 17 - 0 -- 0 - 0 0.3 10 06 33 07 17 0.2 50 -- 0 0.0 50 0.3 17 swamp black gooseberry 
RILE Ribes leptanthum -- 0 36 17 10 130 - 0 8.3 50 14100 -- 0 00 2 -- 0 -- 0 -- oO - oO - 0 - 0 1.2 12 trumpet gooseberry 
ROWO Rosa woodsii 0.1 20 5.2 50 2.0 40 05100 31 33 14.0 100 03 25 01 50 11 40 -- 0 69 67 13 25 0.3 50 0.0 50 2.2 41 Woods rose 
RUID —- Rubus idaeus -- 0 04 17 04 10 - 0 24 50 -- oO - 0 - 0 00 10 - oO -- oO - oO - oO - 0 0.3 10 red raspberry 
SABE2 Salix bebbiana 00 20 29 50 17 27 165100 106 67 - 0 0.2 50 - 0 -- 0 0.0 33 0.0 17 0.2 50 10.5 100 0.0 50 20 31 Bebbwillow 
SABR Salix brachycarpa -- oO -- 0 03 “7% -= 0 00 17. - 0 - oO -- oO - 0 25 33 -- 0 (- 0 -- 0 - 0 0.2 5 barrenground willow 
SAGE2 Salix geyeriana 148 80 199 67 82 37 -- @ 203100 512100 55 75 — 0 -- 0 202100 59 33 369100 -- oO - 0 104 45 Geyer willow 
SALUL Salix lucida ssp. lasiandra_-- 0 85 50 02 13 - 0 58 33 - 0 00 25 - 0 02 10 - De ahead 07 2 -- 0 -- 0 13 17 Pacific willow 
SALU2 _ Salix lutea Sid; 20 AN OUMees Jetroo =) 19421 00m li):3) 67.5 ra 0 41 2 -- 0 09 10 32.8 100 64 33 08 50 200100 -- 0 6.5 36 yellow willow 
SAPL2 _ Salix planifolia -- 0 -- 0 02°10 == 0 00 17 - 0 -- 0 -- oO - 0 15 33° -- 0 0.3 25 - 0) (- 0 0.1 7 planeleat willow 
SASC Salix scouleriana -- QO -- 0 04 3 -- Oo - 0 119100 -- 0 -- oO -- 0 - 0 = oO -- 0 - oO - 0 0.3 2  Scouler willow 
SYRO = Symphoricarpos rotundifolius0.4 20 02 17 08 30 -- 0 - 0 91100 -- 0 05 25 02 30 -- 0 23 83 -- 0 -- 0 0.0 50 0.6 26 mountain snowberry 
GRAMINOIDS 
AGCR = Agropyron cristatum 23.20, = 0 C:0, 53. = = 0 - oO - oO - 0 29 50 - 0 -- 0 0 -- oO - 0 - 0 0.3 5 crested wheatgrass 
AGEX = Agrostis exarata 1.0 20 ewe ih 01 3 -- 0 V2 he 0 (-- 0 - 0 - 0 Q8.°33 === 0 13) °25~ = = 0 -- 0 0.4 7 — spike bentgrass 
AGGI2 Agrostis gigantea 03 40 23 33 14 3 0 22 17 - 0 0.4 25 - 0 - 0 -- 0 he, Wi 01 50 -- 0 - 0 1.4 12  redtop 
AGSC5 Agrostis scabra -- 0 = 0 10 3 -- 0 - 0 -- 0 - Go 4 0 -- oO - 0 49 17. - 0 - Gs 0 0.7 2 rough bentgrass 
AGST2 Agrostis stolonifera -- oO - 0 09 3 oO - 0 - 0 - 0 - 0 0 - 0 - 0 68 25 -- 0 - 0 0.6 2  redtop 
ALAE — Alopecurus aequalis 0.0 20 Oe ae) 08 20 -- 0 14 33 -- 0 - 0 29100 - 0 12 67 -- 0 01 25 -- 0 - 0 0.6 21 — shortawn foxtail 
ANTE6 = Anisantha tectorum - 0, - 0 O13) E32 = 0 - 0 - 0 - 0 - 0 08 10 -- 0 - 0 - 0 - 0 -- 0 0.2 2  cheatgrass 
BESY — Beckmannia syzigachne 09 40 -- 0 2 Ti == 0 -- 0 0 11 25 -- 0 - 0 2.0 33 0.0 17 00 2 -- 0 he 0 0.3 10 sloughgrass 
BROMO Bromopsis -- 0 -- 0 02 -% - oO -- 0 -- 0 - 0 - 0 0 - 0 - oO - oO - 0 3.2 100 0.2 5 perennial brome 
BRCA10 Bromopsis canadensis -- 0 0530 09 23. - 0 03 17 - 0 0 - 0-23.30 G7 33 04 67 -- oO - 0 -- 0 0.7 21 fringed brome 
BRIN? —Bromopsis inermis -- 0 02 17 OFe == G- 33.4% --- 0 - oO - 0 0.0 10 -- 0 O2 If = 0 -- 0 - 0 0.5 7 smooth brome 
CACA4 Calamagrostis canadensis 14 40 142 67 49 33 240100 222 83 -- 0 Wie: 2oe 2:0) -25 0.0 10 21.5 100 C8033 5.575, 120-50) = 0 6.3 41 bluejoint reedgrass 
CAREX Carex -- 0 -- 0 05 10 - QO -- oO - 0 07 25 -- 0 13 20 -- oO - 0 - 0 - 0 -- 0 04 7 sedge 
CAAQ Carex aquatilis 43 20 -- 0 626 20; - 0 Pie SM 07100 59 50 -- oO -- 0 3.4 33 14 17 99 2 - Qo - = 0 23 17 water sedge 
CABE2 Carex bebbii - 0 - 0 32 20 - 0 1:8 Vim eS == oO - Oy 3.9 r 25y =< 0 21.9 67 08 33° -- oO - oOo - 0 23 14 Bebb's sedge 
CAEG Carex egglestonii 34 20. -- 0 08 10 -- 0 S20 h - 0 43 25 - 0 0.0 10 - 0 07 17 -- oO - 0 -- 0 1.0 10 Eggleston sedge 
CAFO3 Carex foenea 23 20 -- 0 12 10 0.0100 -- 0 0 - Ce 2.8525 23 20 -- 0 - Ce 30525 00 50 - 0 1.1 12 silvertop sedge 
CALA30 Carex lanuginosa -- 0 - 0 02, 3. += 0, *= 0 - 0 - 0 - 0 06 10 -- 0 - 0 - 0 - oO - 0 0.1 2 woolly sedge 
CANE2 Carex nebrascensis 54 20. -- oO - 0 - 0 0 - 0 Bife 25) = 0 - 0 -- 0 - 0 -- 0 - 0 - 0 0.6 2 Nebraska sedge 
CANO3 Carex nova -- 0 -- 0 02 3 -- 0 Hi2, Whe - = 0 - 0 - 0 - 0 (-- 0) (- 0 - 0 (-- 0 - 0 0.2 2 newsedge 
CAOB4 Carex obtusata -- oO - 0 O25 3 0 0 - 0 -- 0 -- 0 - 0: = 0) (- 0 - oO - 0 3.3 50 0.2 2 _ blunt sedge 
CAOC2 Carex occidentalis -- 0 -- 0 O2e—3- = 0 (-- oO - Qe 0 - 0 - 0 - 0 - 0 -- 0 -- 0 25250 0.1 2 sedge 
CAPH2 Carex phaeocephala 49 20. -- 0 15 3 - Qo - 0 (- 0 (- Obs T7sfe 50 oO - 0 - oO - 0 - 0 - 0 1.7. 5  dunhead sedge 
CAUT Carex utriculata 41.3 80 70 67 6.6 33 0.0100 13.7100 -- 0 50.4 100 13 50 0.6 10 0.0 33 -- 0 37.6 100 0.0 50 -- 0 10.6 45  beaked sedge 
CRBR12 Critesion brachyantherum 14.0 80 meee ek 19 37. - 0 61 50 -- 0 15.0 100 0.0 25 0.5 30 alee Sy 16 33 6.0 50 -- = 0 3.4 41 little barley 
CRJU2 = Critesion jubatum 08 60 0.0 17 04 23. - 0 01 17 -- 0 1.0 50 1.9 100 03 10 -- 0 O27, 0.0 50 -- 0 - 0 0.4 26  foxtail barley 
DECE. Deschampsiacespitosa 4.0 40 0.7 50 8:3: 27, 0 162 83 -- 0 Sho) Hs WO 255" 4Se 10) S117 93, 0 19.7100 -- 0) (- 0 6.5 31 tufted hairgrass 
ELPA3 Eleocharis palustris 07 20 - 0 09 13 -- Qo) (- 0 - 0 0.8 25 66 50 -- 0 0.0 33 0:0 Vie> == 0 0) h(- 0 0.7 12 creeping spike-rush 
ELQU2 Eleocharis quinqueflora -- Qi” -s 0 1.03, == 0 - Oy - 0 -- 0 -- 0 (- 0) «(—- oO - 0 1:8 2555 =< 0} 0 0.7 2  few-flowered spike-rush 
ELELS — Elymus elymoides 0.3 20 0.0 17 05 20 - 0 0:0 17, - 0 0 04 25 10 40 -- 0 (- 0 (-- 0 - 0 1.9 100 0.4 19  bottlebrush squireltail 
ELTR7 — Elymus trachycalus 07 20 -- 0 07 17 -- 0 - 0 - 0) (- 0 0.8 25 17 30 -- 0 06 33° -- 0) h(- 0) «(- 0 0.6 14 slender wheatgrass 
ELRE3 _ Elytrigia repens -- 0 25 900 Sve 37. = 0 24 67 0 hf  2ou=8 13/88 50 27 30 0.2 33 41 50; -- 0 -- 0 -- 0 3.0 33 quackgrass 
FETH ‘Festuca thurberi -- 0 0.0 17 0.3 13 - 0 0.0 17 26100 -- 0 - 0 - 0 0.8 33 05 17 - 0) ~ <= 0 0.9 50 0.2 12 Thurber fescue 
GLST _—Glyceria striata 70 60 1233 18 20 0 08 33 0 eae. 1a 2hy = 0 14.6 67 05 17 “Gy 25) 3:3 50) = 0 23 26 fowl mannagrass 
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13. Yellow Willow Series 





Ecological Type RI5.0 Phase 1 Phase 2 Phase 3 Phase 4 C.T.A1 C.T. A2 CT.B CTC CT.D1 C.T. D2 CTE CoURE C1.G C.T.H Whole ET 
Cvr_Cnst__Cvr_Cnst__Cvr_Cnst__Cvr_ Cnst__Cvr_Cnst_ Cvr Cnst__Cvr Cnst_ Cwr Cnst_ Cvr Cnst_Cvr Cnst_Cvr Cnst Cvwr Cnst Cvr Cnst Cvr Cnst Gv Cnst 
JUAT — Juncus ater 22.5 80 2.0 7339) 149563 3.0 100 82 50 -- 0 331100 39.0100 13.2 70 Sf 33) 12.3) 67 2.5 50 1:55.50 ee = 0 13.7 62 Baltic rush 
JUCO2 Juncus confusus - 0 2 ela ie 0 - 0 25517. “== oO - oO - 0 - 0 - 0 (- 0 - 0 - o - 0 0.4 2 Colorado rush 
JULO —_ Juncus longistylis -- 0 0.0 17 03 13 -- 0 03 33 - 0 - oO - oO - 0 0.0 33 0.2 17 14 25 -- 0 -- 0 0.2 12  longstyle rush 
JUME3 Juncus mertensianus -- oO - 0 let ped)” = 0 - 0 - 0 - 0 -- 0 - = 0 - 0 8.1, 25 = 0 - 0 0.8 2 _ blackheaded rush 
JUSA Juncus saximontanus -- oO - 0 0.2 asf a= 0 -- 0 -- 0 - 0 16 25 0.0 10 -- 0 - 0 —-- 0 -- o - 0 0.2 5 Rocky Mountain rush 
JUTR —_ Juncus tracyi -- oO - 0 05 33 -- 0 (- 0 - 0 3.5 25 -- oO - 0 -- o> = 0 -- 0 - 0 - 0 0.3 2  Tracyrush 
KOMA  Koeleria macrantha 02 20 - 0 03.20 - 0 - oO - 0 - 0 0.3 25 06 30 -- 0 02 33 -- oO - 0 1.6 50 0.3 17 prairie junegrass 
LUPA4 — Luzula parviflora 3.6 20 04 17 - 0 - 0 -- 0 - 0 46 25 -- 0 - 0 -- 0 04 17 -- 0 -- oO -- 0 0.5 5 millet woodrush 
MUFI Muhlenbergia filiculmis -- 0 - 0 03.3 .- 0 - 0 - 0 - 0 - 0 10 10 - [tly c= 0 - 0 - 0 - 0 0.2 2 slimstemmuhly 
PASM _ Pascopyrum smithii 3.2 20 0,1 S17 Of 17" 0 = 0 - 0 -- 0 3.9 50 10 20 - 0 10 33 -- 0 -- 0 24 50 0.9 17 western wheatgrass 
PHPR3 _Phieum pratense 11 80 0.9 50 17 40 -- 0 0.2 50 0.7 100 14 75 Pas). 745) 21 20 0.0 33 3.9 67 05 50 -- 0 -- 0 1.5 45 common timothy 
POA Poa 07 20 -- 0 02 af> aS 0 -- 0 - 0 08 25 -- 0 - 0 (- 0 - 0 09 25° -- 0 19 50 03 7 bluegrass 
POFE _— Poa fendleriana 75 20 8:3 ol7 Se, all == 0 -- 0 - 0 -- 02522 250 66 20 — = 0 121 33° 0 - 0 1.8 50 5.8 17  muttongrass 
POJU — Poa juncifolia -. 0 - 0 lal ef) ~.=- 0 - 0 - 0 - 0 WKS PAE SN QO.) Ss oO - 0 - 0) h(- 0 0.8 5 alkali bluegrass 
PONEI2 Poanemoralis ssp. interior -- Oe As 0 O39 ef us 0 -- 0 - 0 - 0 - 0 - 0 - 0 - 0 -- 0 - 0 49.4 100 2.4 5 _ interior bluegrass 
PONE2 Poanervosa -- 0 - 0 05 << = 0 -- oO - oO - 0 - 0 14 10 -- 0 - 0 (- 0 - 0 - 0 0.3. 2 Wheeler bluegrass 
POPA2. Poa palustris -- O° 211 67 23 20 - 0 124 67 -- 0 - 0 19 25 12 10 36 33 07 VW. e2Alef (50 ee == oO - 0 47 24 swamp bluegrass 
POPR _— Poa pratensis 11.0 80 108 67 28.2 83 15100 182100 512100 164100 13.4100 443 70 3.7100 31.4 67 6.7 50 0.7 50 8.3100 23.0 81 Kentucky bluegrass 
STIPA Stipa - 0 - 0 03° 43, - = 0 -- 0 - oO - oO - 0 09 10 -- oO - oO - Q a= 0 - 0 0.2 2  needlegrass 
STCO4 Stipa comata -- 0 - 0 0:3: 3: _ = 0 - 0 -- 0 - 0 - 0 - 0 -- 0 - 0 - 0 - 0 40 50 0.2 2 _ needle-and-thread 
STLE4 — Stipa lettermanii - 0 -- 0 07 13° = 0 -- 0 - 0 -- 0 -- 0 2H 20) e- 0 00 33 -- 0 - 0 -- 0 0.5 10 Letterman needlegrass 
STNE3 Stipa nelsonii -- 0 - 0 0:2 eS -<- Do t= 0 -- 0 -- 0 - 0 06 10 -- 0 - QO -- 0 - 0) (- 0 0.1 2 Nelson's needlegrass 
STPI2 Stipa pinetorum -- 0 - 0 04 13 - 0 - 0 -- oO - 0 - 0 05 10 -- 0 07 33 -- 0 -- 0 2.0 50 0.3 10 pine woods needlegrass 
FORBS 
ACLA5 Achillea lanulosa 23 80 3.7 67 88 87 1.5 100 29 83 -- 0 0.2 75 46 75 102 90 48 67 76 100 9.2 100 O27 50 Gx31-32100 7.1 83  westem yarrow 
ACCO04 Aconitumcolumbianum — -- 0 0.0 17 02 a 0 -- 0 39100 -- 0 - 0 -- oO - 0 03 17 -- 0 0.0 50 -- 0 0.1 7 monkshood 
AGGL  Agoseris glauca -- 0 - 0 02 10 -- 0 (- 0 -- 0 01 25 -- 0 00 10 -- 0 09 17 -- 0 - 0 -- 0 0.1 7  false-dandelion 
ALGE Allium geyeri -- 0 - 0 02 3 - oO - 0 -- 0 -- 0 - 0 05 10 -- oO - 0 - 0 - 0) (+ 0 0.1 2  Geyeronion 
ANGEL Angelica -- 0 -- 0 O2 7) = 0 - 0 - 0 - oO - 0 0.2 10 O37, 333" = oO -- 0 - oO - 0 0.1 5 angelica 
ANAM Angelica ampla -- 0 08 17 -- 0 - 0 -- 0 - 0 - 0 - oO - Oe a= 0 - 0 - 0 2.9) OO) a= 0 0.1 2 angelica 
ANPI2 Angelica pinnata -- 0 - 0 Oi) wad) 0 -- 0 -- 0 - 0 - 0 -- 0 14 330 - 0 - 0 - 0 - 0 0.1 2 small-leaf angelica 
ARAN7 Argentina anserina 19.1 60 06 33 04 13 - 0 19 50 -- I 7aifiey fi 00 2 -- 0 - 0 - 0 33 75 -- QO - 0 2.6 21 silverweed 
ARLU Artemisia ludoviciana 0.0 20 esha 02 10 - 0 -- 0 3.7 100 00 2 - 0 - 0 - 0 16 50 -- oO - oo - 0 0.3 12 Louisiana sagewort 
ASTER Aster -- 0 07 33 14 7 - 0 01 17 145100 -- oO - 0 18 20 O33 06 17 -- oO - 0 43 50 11 17 aster 
ASFO Aster foliaceus 01 20 Wo. ay 04 10 -- oO -- Qo -- 0 On 25. oO - 0 33 33 01 17 28 50 -- 0) (- 0 0.5 12  leafybract aster 
ASSP16 Aster spathulatus 6.1 40 47 17 44 40 -- 0 32833) 0 3.450 10:2 75 5.2 30 Shey ok] 73 50 3.0 25 - 0 (- 0 45 36  westem aster 
ASAL7 Astragalus alpinus -- 0 - 0 02 7 = 0 -- 0 (- 0 -- 0 -- 0 05 10 07 33 =-- 0 -- Oe 0 - 0 0.2 5 alpine milkvetch 
CAGU —Calochortus gunnisonii -- 0 - 0 03 7 - oO - 0 (- oO - oO - 0 -- 0 = 0 16 33 -- 0 - oO -- 0 0.2 5 Gunnison mariposa 
CACO6 = Cardamine cordifolia - 0 19 33 04 13° - 0 01 17 -- oO - 0 - 0 -- 0 3.8 67 O10 4 Ole s25 5.35.50 oe == 0 0.6 14  heartleaf bittercress 
CHANS Chamerion angustifolium  -- 0 04 17 Ol gf 11.5 100 04 17 -- oO - 0 03 25 -- 0 06 33 - oO -- 0 58 50 - 0 0.4 10 fireweed 
CIAR4 Cirsium arvense 09 40 -- 0 -- oO -- 0 - (ore 0 00 2 -- 0 -- 0 - oO - 0 11 25 -- oO - 0 0.1 5 Canada thistle 
COSC2 Conioselinumscopuloum 0.1 40 O70 a7 13 23° = 0 52 50 -- 0 0:0 257 += 0 0.1 10 0.2 33 18 33 02 50 -- 0 - 0 1.1. 24 Reky Mntn hemlock-parsley 
DEBA2 _Delphinium barbeyi -- 0 -- 0 01 7 - 0 - 0 -- oO - oO - 0 - 0 (- 0 - 0 - 0 - 0 2.1 100 0.1 5  Barbey larkspur 
DEPI Descurainia pinnata -- 0 -- 0 02 7 -- 0 - 0 - 0 -- 0 0.4 25 05 10 -- 0 -- -- 0 - oO - 0 0.2 5 pinnate tansy mustard 
EPBR3_ Epilobium brachycarpum_—_ -- 0 - 0 Ol eS ic 0) «(- Oe ase 0 - oO -- 0 04 10 -- 0 - 0) Ore ue 0 - 0 0.1 2  willow-herb 
EPCI Epilobium ciliatum -- 0 -- 0 02°. 0 - 0 -- oO - 0 - 0 0.0 10 23) oon Was oO - 0 -- 0) (+ 0 0.2 5 hairy willow-herb 
EPHO — Epilobium homemannii - 0 0.4 33 01 10 - 0 01 17 -- 0 = 0 - 0 -- 0 04 33 01 17 0.6 25 0.0 50 -- 0 0.1 12 Homemann willow-herb 
EQAR — Equisetum arvense 0.0 20 1.6 50 05 13 - 0 14 33 -- 0 2.1) 325) = 0 07 20 -- 0 0.2 33 0.0 25 -- 0 - 0 0.6 19 field horsetail 
ERIGE2 Erigeron 01 20 OA O/7 jg = 0 07 17 -- 0 O25 == 0 09 30 -- 0) (- 0 -- 0 - 0 5.9 50 0.6 14  fleabane 
FRVI Fragaria virginiana -- 0 - 0 03 13 - 0 15 a Vee 0 - 0 - 0 O10 18 33 - 0 06 25 -- 0 (- 0 0.2 10 Virginia strawberry 
GASE6 —Galium septentrionale 0.1 40 04 17 08 30 26100 = -- 0 -- 0 0.0 25 01 25 07 20 - 0 2.7 83 0.0 25 toe OO 1.6 100 0.7 31 northern bedstraw 
GERI — Geranium richardsonii -- 0 i100 03 20 = 0 0.2 50 14100 -- 0 - 0 0.0 10 07 67 1.0 50 1.3 25 00550) = 0 0.4 29 Richardson geranium 
GEMA4 Geum macrophyllum -- 0 Oreos 04 27. - 0 2.0 67 14100 -- QO - 0 0.0 10 AYA tes 0 08 50 -- 0 -- 0 0.5 24  large-leaved avens 
GNUL — Gnaphalium uliginosum 01 20 -- 0 02 7 - 0 -- 0 -- 0 0.1 25 17-507 =e 0 -- oO - 0 -- 0 - O-" = 0 0.2 7 lowcudweed 
HESP6 Heracleumsphondylium —-- 0 0333 his) 8} 0.0 100 0.0 17 07100 - oO - 0 -- 0 13°56), 18 17 - 0 0.8100 = -- 0 0.4 17  cow-parsnip 
HEPA11 Heuchera parvifolia -- 0 -- 0 -- 0 51100 = -- oO - 0 -- oO - 0 -- 0 - 0 - 0 -- 0 25 50 -- 0 0.1 2 littleleaf alumroot 
IRMI Iris missouriensis 2.1 80 O27 5.3 47 45100 -- 0 4.1 100 14 75 3.0100 11.4 50 00 33 59 8 -- 0 22 50 -- 0 4.2 48 wildiris 
LALE2 —_Lathyrus leucanthus -- 0 -- 0 03 3 oO - 0 - oO -- 0) (+ 0 - 0 -- 0 -- 0 - 0 - 0 43 50 0.2 2 aspen peavine 
LERA2 Lepidiumramosissimum — -- 0 - 0 UNS a oO - 0 - C- = 0 -- 0 17 10 -- 0 00 17 -- 0 - 0 -- 0 0.4 5 branched peppergrass 
LUAR3 Lupinus argenteus -- oO - OS USe isa oO - 0 -- 0 - 0 - 0 08 20. -- 0 01 17 -- 0 -- 0 0.0 50 0.2 10 silvery lupine 
MAST4 = Maianthemum stellatum 03 20 - 0 00 7 121100 -- oO - 0 04 25 01 25 -- 0 01 33 -- oO - 0 60 50 -- 0 0.3 10 star Solomon-plume 
MEAR4 Mentha arvensis 10.9 60 2A, 50 08 10 -- 0 Zale SS meee 0 40 50 -- oO - 0 litt es! 03 33 96 25 0.0 50 -- 0 2.2 21 field mint 
MECI3 = Mertensia ciliata 0.0 20 3.6 50 01 3 - 0 36 50 -- 0 OO 25 meso 0 - oO - 0 -- 0 - oO - 0 14 50 0.6 12 mountain bluebells 
PHMU3 Phlox multiflora -- Dimenneres 0 Oe fae oO - oOo - 0 - oO - 0 - 0 - oO - 0 - oO - 0 2.6 100 0.1 5 _ flowery phlox 
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Ecological Type RI5.0 Phase 1 
Cvr_Cnst 

PLMA2  Plantago major 04 60 
POFO  Polemoniumfoliosissimum 0.7 20 
POAR11 Polygonum arenastrum -- 0 
PODO04 Polygonum douglasii -- 0 
POGRY Potentilla gracilis -- 0 
POHI6 —_Potentilla hippiana -- 0 
POPUS Potentilla pulcherrima 12 40 
RAMA — Ranunculus macauleyi 05 20 
RUCR = Rumex crispus 0.0 20 
SICA3 —Sidalcea candida -- 0 
SOLID Solidago - 0 
TAOF Taraxacum officinale 88 40 
THFE ——Thalictrum fendleri - 0 
THDI4 — Thermopsis divaricarpa 04 20 
THMO6 = Thermopsis montana -- 0 
TRHY Trifolium hybridum -- 0 
TRRE3 Trifolium repens 0.2 40 
TRRUS Trifolium rusbyi -- 0 
URGR3 _Urtica gracilis 01 20 
VEAM2 Veronica americana 06 20 
VIAM Vicia americana 0.1 20 
VINU2 Viola nuttallii 03 20 
WYAM _ Wyethia amplexicaulis 1.0 40 
WYAR  Wyethia arizonica - 0 
FORB _forb unknown 0 

GROUND COVER 

.BARESO bare soil 12.3 100 
LITTER litter and duff 85.3 100 
.SMGRAV small gravel < 1 cm 0.0 20 
.LGGRAV large gravel 1-10 cm - 0 
COBBLE cobble 10-25 cm - 0 
STONES stone > 25 cm -- 0 
.LIVEPL _ live plant bases 2.3 100 
WATER. water open -- 0 
.BRY mosses + lichens onsoil -- 0 
.MOSSON moss on soil 2.0 40 
.LICHEN lichen on soil 05 40 
.COWPIE droppings cattle 3.8 60 
ELKPEL droppings elk -- 0 
WOOD wood > 1 indiam. -- 0 
.W00D13 wood 1-3 in diam. 3.2 60 
.WO0D37 wood 3-7 in diam. - 0 
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~ 13. Yellow Willow Series 


common plantain 
Sky pilot 
devil's shoestrings 
Douglas knotweed 
northwest cinquefoil 
horse cinquefoil 
beauty cinquefoil 
Macauley buttercup 
curly dock 
white checker mallow 
goldenrod 
common dandelion 
Fendler meadow-rue 
golden banner 
golden banner 
alsike clover 
white Dutch clover 
Rusby clover 
stinging nettle 
American brooklime 
American vetch 
Nuttall violet 
mule's ears 
mule's ears 
unknown forb 

3 


bare soil 

duff litter 

small gravel 

large gravel 
cobble 

stone 

live plant bases 
open water 

on soil mosses + lichens 
on soil moss 

on soil lichen 
cattle droppings 
elk droppings 

> 1 in diam. wood 
1-3 in diam. wood 
3-7 in diam. wood 
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14. Blue Willow-Serviceberry Willow-Booth Willow Series 


General Description 


Salix drummondiana-Salix monticola-Salix boothii Series, 
described new here, based on Salix drummondiana Series of 
Komarkova (1986) and Kittel and others (1994); and the Salix 
drummondiana Alliance of Kittel and others (1996). Also based 
on Salix boothii Series of Kittel and others (1994); and based on 
Salix monticola Series of Kittel and others (1994). Salix 
geyeriana Series of Hess (1981, in part); and the Salix geyeriana 
Alliance of Kittel and others (1996). Includes the A/nus incana 
ssp. fenuifolia Series of Komarkova (1986). 

This Series generally occupies slightly better drained 
situations than the stands of the Yellow Willow Series, either 
slightly higher gradients, and/or coarser soils. 

Later seral stages are dominated by various species of 
willows, rarely with alder also, and with beaked sedge in the 
understory. In later seral stages, stands can be dominated by blue 
(Drummond) willow (Salix drummondiana),  serviceberry 
(mountain) willow (Salix monticola), or some combination of the 
two; these two willows are the most palatable and succulent 
shrubs in this type. A few stands in the UGB were found with 
Booth willow (Salix boothii) dominant, uncommon in the UGB. 
Booth willow appears to occur in stands very similar to those 
dominated in the UGB by serviceberry willow (see Kittel and 
Lederer 1993). In the Northern Rockies, tall planeleaf willow 
(Salix planifolia ssp. planifolia) commonly occurs in the mix with 
blue, serviceberry, and Booth willows (Girard and others 1985); 
tall planeleaf willow does not occur in the UGB. 

Precipitation zone: 650-750-850 mm/yr (25-29-33  in/yr) 
(Phillips 1977). 

Browsing or grazing use (livestock or big game) reduces the 
cover of blue and serviceberry willows and beaked and water 
sedges, and increases the cover of less-palatable willows such as 
Geyer willow. Some midseral or early midseral stands are 
dominated by Geyer willow with less-wet understory species 
such as tufted hairgrass or bluejoint reedgrass. Protracted heavy 
use leads to loss of smaller size-classes of willows, loss of blue 
and serviceberry willows, and dominance by Geyer willow, 
sometimes with shrubby cinquefoil (Pentaphylloides floribunda) 
also, and understories such as Kentucky bluegrass, Baltic rush, 
dandelion, and quackgrass (Knopf and others 1988, Girard and 
others 1995). And then the willows are gone or reduced to one or 
a few suppressed mushroom-shaped individuals of Geyer or Bebb 
willows. 

Early seral stages are devoid of willows, but are often 
dominated by Baltic rush, shrubby cinquefoil, silver or big 
sagebrush, rabbitbrush, Kentucky bluegrass, dandelion, and/or 
quackgrass. 

Many of these sites in the UBG have been severely browsed 
by elk and deer, many have also been grazed heavily by livestock 
over the last century or so. The effect is that most sites of this 
Series within the UGB are in poor condition — missing willows 
altogether or very few of the least-palatable species, and with 
understories depleted of younger willows and sedges, replaced by 
weedy invaders and unpalatable shrubs. 

Beaked sedge invades old beaver ponds in these sites (Kittel 
and Lederer 1993). 


Distribution 
In the UGB, elevations are 8,160-9,450-10,370 ft. 
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Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 


Blue willow/reedgrass-beaked sedge 8,560- 10,370 RI6.0 
(SADR/CACA4-CAUT) 
typical phase 8,560-10,370 —Ph. 1 


phase serviceberry willow (SAMO2) 8,710-10,130 —Ph. 2 


Serviceberry willow/beaked sedge (SAMO2/CAUT) 8,950-10,250 RI7.0 
typical phase 8,950-10,250 —Ph. 1 
phase Booth willow-beaked sedge 10,040 —Ph. 2 


(SABO2-CAUT) 


Vegetation Management Practices 


Summer (or season-long) grazing by cattle results in willow 
shrubs that are less densely spaced (Kittel and others 1994), 
reduces the number of willows in the 1.5-2.75 m height classes, 
dries out the site (Kittel and others 1994), favors less-palatable 
willow species such as Geyer willow or Bebb willow over more 
palatable species such as Pacific willow or yellow willow (Knopf 
and Cannon 1981, Cannon and Knopf 1984), and changes the 
species composition of birds (Knopf and others 1988). 

Heavy browsing or grazing by livestock or big game leads to 
reduction in willow and sedge cover, removal of smaller size- 
Classes of willows (because they are more available and more 
palatable), and eventually extirpation of willows from the site; 
along with those changes come bank instability, drop in water 
tables, invasion of undesirable species such as Kentucky 
bluegrass, dandelion, or nettles, reduction in fisheries, removal of 
browse and cover for big game and habitat for birds and small 
mammals (Kittel and others 1994). 

Heavy browsing by elk can cause significant reductions in 
willow height and increases in willow mortality. Production of 
willow seed is seriously curtailed, since all reachable branches 
(below 2.5 m) are browsed, and on those branches no seed is 
produced (Key and Chadde 1992). 

Spraying with herbicide has been used in the past where 
removal of willows has been desired. I do not recommend this, as 
it reduces the value of these sites. 

Willows have been removed mechanically in the past from 
many sites in the UGB, in order to increase growth and 
palatability and production of plants used for livestock forage. I 
do not recommend this, since it leads to reduced site value by 
causing water tables to drop, reducing bank stability, and 
negatively changing wildlife habitat. 

These willows sprout vigorously after fire, especially a quick, 
hot fire (Hansen and others 1988). Prescribed fire can be 
effectively used to regenerate decadent willow stands, if the sites 
are protected from grazing and browsing after the burn, enough to 
allow the sprouts to become established (Hansen and others 
1988). These fires can also stimulate beaked sedge and other 
sedges; success often requires nonuse the year before to build up 
fuels (Hansen and others 1989a). Of course, burned sites should 
be protected after treatment to avoid concentrations of animals 
and disimprovement. 


Fire Ecology 
Fires tend to lead to dramatic increases in bluejoint reedgrass 


(Calamagrostis canadensis) where it is present (Hansen and 
others 1988). 


Insects and Diseases 
Unknown. 








Livestock Range Management 
Sites can be very highly productive of forage and browse 


(Youngblood and others 1985, Hansen and others 1988), yet 
traditional livestock grazing systems often do not maintain those 
communities (Kovalchik and Elmore 1992). Grazing 
management should plan to limit the number of days that these 
sites are grazed in the late season and hot season (Myers 1989). 
Kovalchik and Elmore (1992) present several grazing systems 
they recommend for restoring and recovering willow riparian 
areas. 

Compaction is common where animals have concentrated, and 
combined with the associated forage and browse use, leads to 
falling water tables and invasion by exotics and other weedy 
plants, and general deterioration of site values (Kittel and others 
1994). A major research need is measurement of compaction in 
these riparian sites. 

Sedge species can be heavily utilized, particularly when 
upland species are cured or when livestock distribution is poor. 

Willows will increase in areas where some relief from grazing 
has happened, where a seed source is available. The worst 
grazing system for maintaining or improving riparian condition is 
season-long (Shaw 1992). Where these riparian areas are adjacent 
to upland rangelands, livestock may use the riparian areas for 
water, which may require protection of the stream and its banks 
or livestock control barriers. 


Wildlife Management 
Sites can be highly productive of browse and hiding cover 


(Hansen and others 1988). Sites with high cover of willows and 
several size classes of willows, that is, in good condition, have 
high values for songbirds, shrub-nesting birds, fish, elk, deer, and 
furbearers (Youngblood and others 1985). 

Heavy browsing by elk can cause significant reductions in 
willow height and increases in willow mortality. Production of 
willow seed is seriously curtailed, since all reachable branches 
(below 2.5 m) are browsed, and on those branches no seed is 
produced (Key and Chadde 1992). 

Some sites were formed through the cooperation of beaver, 
and beaver may be there still. “Successional pattern closely 
aligned with beaver activity” (Kittel and Lederer 1993). 

In pastures grazed in the summer by cattle, where serviceberry 
willow and Pacific willow have been replaced by Geyer willow, 
population densities of birds that are habitat generalists 
(“mesotopic”) such as American robins, red-winged blackbirds, 
and brown-headed cowbirds are reduced, and riparian-specific 
“stenotopic” birds such as willow flycatchers, Lincoln’s 
sparrows, and white-crowned sparrows are absent or accidental 
(Knopf and others 1988). Populations of essentially upland birds 
such as yellow warblers, savannah sparrows, and song sparrows 
were unaffected by grazing (Knopf and others 1988). The 
responses of these birds “primarily reflects the impact of cattle 
upon the horizontal patterning of the vegetation community” 
(Knopf and others 1988). 


Mapping and Map Units 
Always long and narrow, with a stream contained within. 


Easily delineated on aerial photos. 


Roads and Trails 
These sites are poorly suitable for roads and trails, and for any 
construction. Crossings of these sites by roads and trails must be 
stabilized through riprap, gravel, or bridged in order to prevent 
damage. Construction activities in these sites may require a 
permit under the Clean Water Act. 


14. Blue Willow-Serviceberry Willow-Booth Willow Series 


Off-road vehicles can cause extensive damage in the summer, 
or even worse in the early spring and late fall when the sites are 
the wettest (Kittel and others 1994). Off-road vehicle use (except 
in the deep winter) should be discouraged wherever possible. 


Revegetation 
Replanting Drummond, serviceberry, or Booth willow from 
rooted cuttings can restore willow cover to a depleted site, in 
order to improve wildlife cover and browse, bank stability, and 
fisheries habitat (Hansen and others 1988). 


Hydrology 

Sites in good condition (with good willow and sedge cover) 
have high bank stability and good ability to withstand floods 
without damage (Hansen and others 1988). In good condition, 
such sites provide great natural watershed protection, and often 
can provide water in the stream that would not otherwise be there 
in late season. 

Willow and sedge cover along streambanks provides good to 
excellent bank stability; this is a significant contribution to 
watershed stability and watershed condition as well. Beaked 
sedge is the most important bank stabilizer. 

Sites dominated by shrubby cinquefoil (Pentaphylloides 
floribunda) occur where the water table has dropped in recent 
years (to around 1 m below surface in summer), often because of 
removal of willows and soil compaction by herbivores (Hansen 
and others 1988). 


Recreation Management 

Recreational use is usually where trails pass close to a creek, 
or trails for fishing access. Some trampling damage can be 
predicted, since these sites often have fine-textured soils. These 
sites are poorly suitable for camping or developed recreation. The 
areas are frequently flooded or deep-clay-muddy, and mosquito 
and fly populations can be dense. Scenic and landscape visual 
values can be high when these sites are in good condition (good 
cover of willows). 

These sites are poorly resistant to trampling, and moderate to 
heavy use by people fishing can lead to compaction and riparian 
deterioration. Rutting can be severe from camping, hikers, 
packstock, or fishers (Hansen and others 1989a). Off-road 
vehicles can cause extensive damage in the summer, or even 
worse in the early spring and late fall when the sites are the 
wettest. Off-road vehicle use (except in the deep winter) should 
be discouraged wherever possible. 
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Distinguishing Features. Moderately-drained alluvial 
streamside terraces, blue (Drummond) willow, serviceberry 
(mountain) willow, Aquic mineral soils or Histosols. 

Distribution. Streamside terraces in the upper Montane of the 
Gunnison Basin. This type has been seen in several places 
scattered through the mountains of Colorado. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 
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Component | Description 


Vegetation | Blue willow dominant, either bluejoint reedgrass or beaked sedge 
underneath 
Soils Cryaquolls and Borohemists, poorly drained to moderately 
drained, no Clayey particle size, gleyed conditions common 
Landform | Low-gradient (< 9%) streambank riparian 
Geology {Alluvial 
Water Water ponded seasonally, at other fimes and in other places 
always present as flow-through 
Climate Upper Montane and lower Subalpine, cold air drainage distinctive 
yearlong, especially in winter 
Other 
Variations. Phase ©, the typical phase, has bluejoint 


reedgrass or beaked sedge dominant under blue willow. I am 
uncertain whether these represent different types or different 
seral stages of the same type. This phase occurs at somewhat 
higher gradients, typically in moderately drained soils. Phase @ 
has serviceberry willow (SAMO2) co- dominant, consistently 


Phase 1. Typical (n=8 
26 - 74.5 - 109% 
6 - 73.1- 146% 
11- 76.0 - 193% 
0-3.9- 13% 
0- 10.1 - 40% 
127 - 228.6 - 398% 
7-23-34 


Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


0-1.9-7% 
0- 8.8 - 36% 


17- 25- 30 


Plant Associations. © Salix drummondiana/Calamagrostis 
canadensis-Carex utriculata described as new here, based in part 
on Salix drummondiana/Calamagrostis canadensis Johnston 
1987 (Komarkova 1986). @ Salix drummondiana/Calamagrostis 
canadensis-Carex utriculata phase Salix monticola, described as 
new here. 

Soils: Sampled as Cryaquolls, Fluvaquentic and Typic, and 
Borohemists, poorly drained to moderately drained. Phase © 
seems to be somewhat better drained (moderately drained), 
otherwise there are not big soil differences between the two 
phases. Most soils sampled were Skeletal and/or Sandy. 
Phase 1. Typical Phase 2. SAMO2 
70 - 79.8 - 92 cm 50 - 60.0 - 70.cm 
45 - 61.0- 71cm 16 - 21.0 - 26cm 

4- 27.7 - 39 12- 19.8 - 27 





Total Depth 


Mollic Depth 

Permeability 

Landforms and Geology. Flat to gentle (slope < 9%), alluvial 
streamsides. Slope averages higher (4.0%) in Phase ©; the two 
phases largely overlap in elevation. 


Phase 2. SAMO2 (n=6 
84 - 97.3 - 121% 
71 - 110.9 - 168% 
13 - 57.9 - 92% 


162 - 244.8 - 289% 


14. Blue Willow-Serviceberry Willow-Booth Willow Series 


with beaked sedge as an understory; sometimes bluejoint 
reedgrass is present also. This phase occurs on lower gradients, 


typically in poorly drained soils. 


Phase 1 Phase 2 
Vegetation Typical Serviceberry willow codominant 
Soils XP - MD - MD VP - PD -PD 
Landform <9% slope, 8560 - 10370 ft <4% slope, 8710 - 10130 ft 
Geology 
Water 
Climate 


Vegetation: Diversity moderate to high, TLC/S is 4.8-21.3. 


Comments 

SADR (+ SAMO2 in Ph. 2), up to 3.1-4.5 m tall 
Potentially CAUT, CACA4, CAREX, etc. 

EQAR, HESP6, etc.; GF layer 0.6-1.5 m tall 





Phase 2. SAMO2 
8710 - 9302 - 10130 ft 
45 - 257 - 286° (r=0.19) 
0.0 - 1.3- 3.5% 


Phase 1. Typical 
8560 - 9353 - 10370 ft 
45 - 182 - 340° (r=0.29) 
0.9 - 4.0 - 9.0% 


Elevation 


Aspect 

Slope 
Formation Alluvial, from a wide variety of sources, Sedimentary- 
Igneous-Metamorphic-Glacial. 
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Drummond (blue) willow 
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Community Type _| Status 
A. Blue willow- LS 
(serviceberry willow-) 
beaked sedge- 
reedgrass 


B. Blue willow- 
(serviceberry willow-) 
reedgrass- 
wet forbs 
C. Shrubby cinquefoil- 
Kentucky bluegrass- 
bentgrass-dry sedge 


70-190% | 40-200% 








LM-LS} 6 | 90-125%| 10-115% 15-80% 




































D. Blue willow- 85- 100% 
serviceberry willow- 
dry sedges-horsetail- 


Kentucky bluegrass 











Succession. Succession is easily seen in the field, but often 
found difficult to assess. In these riparian areas, the distinction 
between primary and secondary succession seems blurred. This 
is probably because the soils change so readily with different 
management. In any case, succession is complex, and involves 
vegetation, land, water, and soil all acting together. 

Very Early Seral to Early Seral. No shrubs or dryland shrubs 
such as sagebrush (big or silver) dominant with exotic 
bottomland species such as Kentucky bluegrass, quackgrass, and 
dandelion, and assorted weeds. The water table is usually low in 
summer and fall. 

Early Midseral to Midseral. Patchy willow cover (<40% 
across the site), with a mix of willows and cinquefoil. A little to 
no reproduction of the later, more succulent willows such as blue 
(Drummond) willow, serviceberry willow, or Booth willow. 
Small patches of beaked sedge and/or reedgrass, rushes, and 
moist-site forbs in the low bottom microsites, but on the higher 
microsites sagebrush-cinquefoil-bluegrass-quackgrass-dandelion 
-dryland forbs. High water table in spring, water table high 
enough in summer and fall to keep the small-size, lowest 
microsites wet all year. 

Late Midseral to PNC. Willow cover >60% across the site, 
becoming continuous except in wettest patches, which are 
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uniformly dominated by beaked sedge, reedgrass, and other wet- 
site plants. Sagebrush, cinquefoil, Kentucky _ bluegrass, 
quackgrass, and dandelion are usually absent. Water table high 
throughout the year, standing water in lowest microsites through 
the growing season. 

Related Types. Yellow willow/beaked sedge on Clayey soils 
at lower elevations, sometimes without a stream channel. Blue 
(Drummond) willow/ reedgrass on Sandy or Skeletal soils at 
higher elevations. 

Adjacent Types. Spruce riparian forests on higher-gradient 
sites upstream and downstream. Cold, moist spruce-fir forests on 
steep slopes with much better-drained soils. Cliffs and rockslides 
where they define the riparian boundary. 

Wildlife Management, Obstruction is ranges from 27% = 
Moderately Low in C.t.C to 88% = Very High in C.t.A, on two 
samples. 


14. Blue Willow-Serviceberry Willow-Booth Willow Series 


























Resource Values. 
MeemenetccOlin Vili ee c.g) Sak Gish tent bine. Gooaas CLD 
Potential Cattle Forage Production 5 3-4 5 3-4 
Grazing Suitability 1 - 2 (wet)| 1-2 (wet)} 4-5 3-4 
Developed Recreation 0 0 0 0 
Dispersed Recreation 1 1 1 1 
Scenic Ses ma eee eo, aot 3 | 
Road & Trail Stability 0 0 0 0 
Construction Suitability 0 0 0 0 
| Deer & Elk Hiding Cover 5-6 4-5 7253} 3-4 
Deer & Elk Forage & Browse 5-6 4-5 2-3 4-5 
| Sage Grouse Cover 5-6 5-6 5-6 5-6 
| Sage Grouse Lek Potential 0 0 0 0 
Sage Grouse Nesting/Brood Potential 1-2 1-2 1-2 1-2 
Sage Grouse Summer Potential 3-4 3-4 3-4 3-4 
Watershed Protection 5 5 5 5 
Soil Stability 0-1 0-1 0-1 0-1 
Risk of Soil Loss - Natural 2-3 2-3 2-3 2-3 
Risk of Soil Loss - Management 4-5 4-5 4-5 4-5 
Risk of Permanent Depletion - Range 3-4 3-4 3-4 3-4 
Risk of Permanent Depletion - Wildlife 2-3 2-3 2-3 2-3 
Resource Cost of Management 4-5 4-5 4-5 4-5 
Cost of Rehabilitation 4-5 4-5 4-5 4-5 
Ecological Type RI6.0 Phase 1 Phase 2 CTA CT.B CTC C1.0 Whole ET 
Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst__—Cvr_Cnst Cvr___Cnst Cvr___Cnst 
TREES 
PIEN Picea engelmannii al 20 0:0" 33 0.0 40 fa RS -- 0 -- 0 0.6 29 Engelmann spruce 
POTRS5 Populus tremuloides 44 13 -- 0 -- 0 5:8) ii -- 0 -- 0 25 7 quaking aspen 
SHRUBS 
ALINT Alnus incana ssp. tenuifolia 3:0) Sits 2.2 50 0.1 20 iA) 8) -- 0 Si2yoU 3.8 29  thinleaf alder 
BEGL Betula glandulosa veel s -- 0 -- 0 2 2a ly -- 0 -- 0 0.9 7 bog birch 
DIINS Distegia involucrata 14.4 38 2.9). oo 35 40 ele Bie -- 0 -- 0 9.5 36 bush honeysuckle 
PEFL15 Pentaphylloides floribunda ot 750 LMstis Lire 12 40 AO) ans, 33.5 100 -- 0 3.3. 36 — shrubby cinquefoil 
RIIN2 Ribes inerme 34 25 24 50 08 20 SioemeoU -- 0 215.50 29 36  whitestem currant 
ROWO Rosa woodsii 04 13 Sie oe 0.0 20 MOP 33 -- 0 -- 0 0.4 21 Woods rose 
RUID Rubus idaeus 0:0 3 d3 0.2 33 00 20 DONS |i -- 0 07 50 0.1 21 red raspbeny 
SADR Salix drummondiana 42.1 88 48.1 100 40.4 100 51.9 100 -- 0 56.1 100 447 93 blue willow 
SAGE2 Salix geyeriana -- 0 Teh es! 08 20 -- 0 -- 0 Sey felt 0.8 14 Geyer willow 
SALU2 Salix lutea -- 0 eh Paly/ A.6e~ 20 -- 0 - 0 -- 0 0.6 7 yellow willow 
SAMO2 Salix monticola -- 0 26.0 100 123 60 2a -- 0 198 100 11.1. 43 servicebery willow 
SAPL2 Salix planifolia Oats 04 17 -- 0 O18 Ph -- 0 2 e950 0.2 14  planeleaf willow 
SASC Salix scouleriana -- 0 ino 17, -- 0 Wiles Rie -- 0 -- 0 0.7 7 Scouler willow 
SAWO Salix wolfii 1.3 13 -- 0 -- 0 25 NG -- 0 -- 0 11 7 Wolf's willow 
SWSE Swida sericea 05" 13 01 Th 01 20 Ov = 1 -- 0 -- 0 0.3 14  red-osier 
GRAMINOIDS 
AGROS2 _— Agrostis 038 13 0.0 17 13 40 -- 0 -- 0 -- 0 0.5 14 bentgrass 
AGSC5 Agrostis scabra Tats na}3) -- 0 -- 0 0.2 33 13.6 100 -- 0 1.0 21 rough bentgrass 
BRPU9 Bromopsis pumpelliana O18 13 Oy -- 0 04 33 -- 0 -- 0 0.2 14 Pumpelly brome 
CACA4 Calamagrostis canadensis 16.200 88) 24.4 50 23.4 60 26.2 100 15 100 -- 0 19.7 71 bluejoint reedgrass 
CAST36 Calamagrostis stricta tee ale -- 0 -- 0 Ve PRI, -- 0 -- 0 0.6 7 Northem reedgrass 
CAREX Carex Somen25 EG emi? 2.2 40 42 7 -- 0 -- 0 26 21 sedge 
CAAQ Carex aquatilis jel oeezo 82 33 ee 20 14 33 -- 0 6.7 17 50 41 29 water sedge 
CAAT3 Carex athrostachya 43 13 Ot: 7 0:1 20 -- 0 34.5 100 -- 0 25 14 — slenderbeak sedge 
CACA11 Carex canescens -- 0 VEG. -- 0 -- 0 -- 0 34.9 50 5.0 7 pale sedge 
CAEG Carex egglestonii 6.4 25 -- 0 10.2 40 -- 0 - 0 -- 0 3.6 14 Eggleston sedge 
CAFE2 Carex festivella -- 0 20nd. 24 20 -- 0 -- 0 -- 0 0.9 7 ovalhead sedge 
CAFO3 Carex foenea -- 0 NOY, -- 0 -- 0 -- 0 47 50 07 7 _ silvertop sedge 
CAGE2 Carex geyeni -- 0 OT 7/ -- 0 0.57 7 - 0 -- 0 0.2 7 elk sedge 
CARE4 Carex retrorsa -- 0 20 Wh 82° 20 -- 0 -- 0 -- 0 ny 7 knot-sheath sedge 
CAUT Carex utriculata 48 25 18.2 83 28.1 80 Dot7 -- 0 3.3 100 10.6 50 beaked sedge 
CRBR12 Critesion brachyantherum 24 25 -- 0 38 40 -- 0 -- 0 -- 0 1.4 14 © little barley 
DECE. Deschampsia cespitosa ZB 13 2.0 50 57 40 Oh: pie seal, -- 0 07 50 2.4 29 tufted hairgrass 
ELTR7 Elymus trachycalus Zoe 13 OS iene -- 0 (thsi a li/ 185 100 0 15 14 — slender wheatgrass 
ELRE3 Elytrigia repens a4 25 -- 0 5.4 20 0.0 17 -- 0 - 0 19 14 quackgrass 
FEID Festuca idahoensis Patsy Has) -- 0 32 sre20 -- 0 6.5 100 - 0 1.6 14 Idaho fescue 
FETH Festuca thurberi 41 25 -- 0 49 20 -- 0 8.0 100 -- 0 2.3 14 Thurber fescue 
GLBO Glyceria borealis 03s -- 0 -- 0 OS aie -- 0 -- 0 0.1 7 northem mannagrass 
GLST Glycena strata We V8} -- 0 -- 0 04 17 -- 0 - 0 0.2 7 fowl mannagrass 
JUAT Juncus ater 04 13 Oe ali - 0 Oi 3.0 100 -- 0 0.5 14 Baltic rush 
JUSA Juncus saximontanus 00 13 OS Maz 0.0 20 Oe i -- 0 -- 0 0.1 14 Rocky Mountain rush 
MUAN Muhlenbergia andina -- 0 ee lis, 20 -- 0 -- 0 -- 0 0.5 7 foxtail muhly 
PHPR3 Phleum pratense he beneat’ds OS) 33 04 60 42 17 -- 0 0 1.9 29 common timothy 
POA Poa 04 25 -- 0 04 20 0.2 esi? -- 0 0 0.2 14 bluegrass 
POPA2 Poa palustris 2165 wild 16rss Zam 40 Sale isle -- 0 -- 0 2.1 29 swamp bluegrass 
POPR Poa pratensis 85 38 13.9 83 13.6 80 Oars 17, 47.0 100 17.3 100 10.8 57 Kentucky bluegrass 
TRSP2 Trisetum spicatum ihe 3 -- 0 WW Aaine 20 -- 0 -- 0 - 0 0.6 7 spike tisetum 
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14. Blue Willow-Serviceberry Willow-Booth Willow Series 


Ecological Type RI6.0 Phase 1 Phase 2 C.T.A C.1.B CT.C C.1.D Whole ET 
Cvr___Cnst Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst 

FORBS 
ACLAS Achillea lanulosa 10.9 63 AieenOS 12:0eee00 i:daeno0 23.5 100 11.5 100 83 71  westem yarrow 
ANRO2 Antennaria rosea Oana 04 33 -- 0 O27: 0.5 100 0.6 50 0.2 21 rose pussytoes 
ANUM Antennaria umbrinella 027 13 -- 0 -- 0 -- 0 1.5 100 -- 0 0.1 7 pussytoes 
AQco Aquilegia coerulea -- 0 0:2 ali 03 20 -- 0 -- 0 -- 0 0.1 7 Colorado columbine 
ARAN7 Argentina anserina “3 0 10 ae 17. => 0 = 0 = 0 3.0 50 04 7 silverweed 
ASTER Aster 02 tals OB aeaalZ, 10 40 -- 0 -- 0 -- 0 04 14 aster 
ASSP16 _— Aster spathulatus 0.59) 13 UA oUi/ 10 40 -- 0 -- 0 -- 0 0.4 14  westem aster 
ASAL7 Astragalus alpinus 29 25 -- 0 aed A - 0 17.5 100 - 0 17 14 alpine milkvetch 
CACO6 Cardamine cordifolia 05 38 -- 0 Onn 20 Ob ieros -- 0 -- 0 0.3 21 heartleaf bittercress 
CEST3 Cerastium strictum 1206 13 -- 0 -- 0 -- 0 95 100 -- 0 0.7 7 mouse-ear 
CHAN9 Chamerion angustifolium 013 oo 0.2717 0.2 20 04 50 -- 0 -- 0 0.2 29  fireweed 
CIRSI Cirsium 2.0 25 OMe ant7 23 40 ORS a/ -- 0 -- 0 1.2 21. thistle 
CIEA Cirsium eatonii -- 0 TS eats, aly le -- 0 -- 0 -- 0 0.6 7 thistle 
CIUN Cirsium undulatum -- 0 OS a7 -- 0 05. 17 -- 0 -- 0 0.2 7  wavyleaf thistle 
DRAL4 Draba albertina 02 13 -- 0 OEP 740) -- 0 -- 0 -- 0 0.1 7 hairy whitlow-wort 
EPILO Epilobium -- 0 O.6.aar33 07 40 -- 0 -- 0 -- 0 0.3 14 willow herb 
EPLA3 Epilobium lactiflorum -- 0 Oslin AT -- 0 OS eeal7 -- 0 -- 0 0.1 7 willow-herb 
EQAR Equisetum arvense (ours 12.0 67 52 40 98 50 -- 0 23.5 100 94 50 field horsetail 
ERPE3 Erigeron peregrinus 14 25 - 0 -- 0 MF a3 -- 0 -- 0 0.8 14 peregrine fleabane 
ERSP4 Erigeron speciosus 1:3 aA -- 0 -- 0 -- 0 10.0 100 -- 0 07 7 Oregon fleabane 
FRVI Fragaria virginiana Sy 7 5:5: ~ 150 14 60 45 83 -- 0 1 Sslieoo 4.3 64 Virginia strawberry 
GABI Galium bifolium OS id 02 17 1.0 40 -- 0 -- 0 -- 0 0.4 14 twinleaf bedstraw 
GASE6 Galium septentrionale a ak! -- 0 - 0 14 17 -- 0 -- 0 0.6 7  northem bedstraw 
GECA3 Geranium caespitosum -- 0 OSaal/ -- 0 037 wit -- 0 -- 0 0.1 7 Fremont geranium 
GERI Geranium richardsonii 0303 04 17 04 20 03 17 -- 0 -- 0 0.3 14 Richardson geranium 
GEMA4 Geum macrophyllum 1.050 0.8 50 15 60 08 50 -- 0 03 50 0.9 50  large-leaved avens 
HESP6 Heracleum sphondylium 64 75 6.9 50 61 60 TBI 83 -- 0 Tite 50 6.6 64 cow-parsnip 
IPAG Ipomopsis aggregata 02.5 13 -- 0 -- 0 O2 alt - 0 -- 0 0.1 7 trumpet gilia 
LUAR3 Lupinus argenteus O:7peets -- 0 -- 0 WAG © UA -- 0 -- 0 0.4 7 silvery lupine 
MAST4 Maianthemum stellatum 06 25 -- 0 -- 0 Si 288} -- 0 -- 0 0.3. 14 — star Solomon-plume 
MECI3 Mertensia ciliata 04 13 03 co 0.0 20 O57 -- 0 lO mo0 0.4 21 mountain bluebells 
MOLA6 Moehringia lateriflora -- 0 06s. 17 -- 0 -- 0 -- 0 1.8 5:50 0.3 7 grove sandwort 
OSDE Osmorhiza depauperata OR e725) -- 0 -- 0 04 33 -- 0 -- 0 0.2 14 sweetcicely 
OXSP Oxytropis splendens Oars -- 0 -- 0 -- 0 1.5 100 -- 0 0.1 7 showy crazyweed 
POAR11 Polygonum arenastrum -- 0 0.47 Az 04 20 -- 0 -- 0 ~ 0 0.2 7 devil's shoestrings 
PODI2 Potentilla diversifolia ss 0 O77 ih Oh 4 -- 0 - 0 -- 0 0.3 7 varileaf cinquefoil 
POHI6 Potentilia hippiana 2 heres 0:3 17 els 74t) 0:3 si -- 0 -- 0 13 14 horse cinquefoil 
POPU9 Potentilla pulcherrima 49 38 O25 7 44 40 025 Uz, 17.1 100 -- 0 2.9 29 beauty cinquefoil 
RUAM9 Rudbeckia ampla -- 0 42 17 5.0 20 -- 0 -- -- 0 1.8 7 golden glow 
SOSP Solidago spathulata Videh aks} -- 0 -- 0 22 VA -- 0 -- 0 0.9 7 — dune goldenrod 
TAOF Taraxacum officinale 13:7. 63 90 33 15.4 60 0:8 33 55.9 100 AS OO 11.7. 50 common dandelion 
THFE Thalictrum fendleri 06° 13 So it, -- 0 41 33 -- 0 -- 0 1.8 14  Fendler meadow-rue 
TRHY Trifolium hybridum 46 13 -- 0 fis «20 -- 0 -- 0 0 2.6 7 alsike clover 
TRRE3 Trifolium repens Oisueees lead 03 40 0.2 17 -- 0 Saou 0.9 29 white Dutch clover 
URGR3 Urtica gracilis 14 38 46 50 27 ~©60 09 33 -- 0 10.0: 50 2.8 43 _ stinging nettle 
VEAM2 Veronica americana -- 0 OS i 04 20 -- 0 -- 0 -- 0 0.1 7 American brooklime 
VIAM Vicia americana D225 OF if 08 20 0:2 33 -- 0 -- 0 0.4 21 American vetch 
VIOLA Viola Os 0:25 933 01 20 Oi tena li7, -- 0 OD meeo0 01 21 violet 
VINU2 Viola nuttallii leer as - 0 -- 0 Wy Vi - 0 -- 0 0.6 7 Nuttall violet 
VISC Viola scopulorum - 0 05. - 0 -- 0 -- 0 1:6) 50 0.2 7 violet 
FORB forb unknown 0:2 es 04 17 05 40 OSI 7 -- 0 -- 0 0.3. 21 unknown forb 

GROUND COVER 
.BARESO bare soil 10.1 88 88 83 11.8 100 10.8 83 9.0 100 03 50 95 86 bare soil 
LITTER litter and duff 78.8 100 83.9 100 80.0 100 77.3 100 85.4 100 92.0 100 81.0 100  dufflitter 
ROCK cover grav+cob+ston 1.9 (38 05 17 -- 0 3.0) 6%, -- 0 -- 0 1.3 29 grav+cob+ston cover 
‘SMGRAV small gravel < 1 cm 1.0%) (25 -- 0 -- 0 Seely 0.1 100 -- 0 0.6 14 small gravel 
.LGGRAV large gravel 1-10 cm OG e ts -- 0 -- 0 08 aly) -- 0 -- 0 0.4 7 large gravel 
.GRAV gravel 0.2-10 cm -- 0 Ler dae 174 -- 0 -- 0 -- 0 oH sist 0.5 7 0.2-10 cm gravel 
COBBLE cobble 10-25 cm Oe Oa. 03 40 0 -- 0 - 0 01 14 cobble 
STONES — stone > 25cm O35 3 O.deenty 0.6 40 -- 0 -- 0 -- 0 0.2 14 stone 
.LIVEPL live plant bases 24 50 So ON 41 60 08 33 5.6 100 41 100 2.8 57 _ live plant bases 
WATER water open 49 50 Ory 3.2 40 46 50 -- 0 -- 0 3.1. 36 open water 
.BRY mosses + lichens on soil esis Bil Zr At 04 20 13.5 67 - 0 -- 0 5.9 36 mosses + lichens 
.MOSSON moss on soil Owes 2.6mn os 3.0me 20 WEP es - 0 04 50 17 29  onsoil moss 
COWPIE — droppings cattle Oa ian ke) 02 17 037 20 -- 0 0.5 100 -- 0 0.1 14 cattle droppings 
.W00D13 ~—- wood 1-3 in diam. 0:1 F543 20 33 04 20 eas / -- 0 5:0 50 0.9 24 1-3 in diam. Wood 





Distinguishing Features. Poorly-drained alluvial bottoms, 
serviceberry (mountain) willow or Booth willow, Cryaquolls. 

Distribution. Streamsides, and also basins on_ benches 
(“hanging riparian”) in the Gunnison Basin. This type is 
suspected throughout the Rocky Mountains. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 






eeewecennrcewncwrenccccccnneeccecenecnenen seen ecenoseeeececsencosesecece: 


Borosaprists or Cryaquolls, poorly drained 





Landform 
Geology 
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Variations. 
Phase 1 Phase 2 
Typical Booth willow, beaked sedge 
Soils Depth avg. 103 cm Depth 75 cm 
Landform Southerly Westerly , 8950 - Northerly, 10040 ft 
10250 ft 
. Geology 
Water 
Climate Outside Rainshadow Deep Rainshadow 





n=15 n=1 


Shrub Cover 0 - 64.7 - 148% 84% 
Gram. Cover 65 - 113.8 - 150% 117% 
Forb Cover 13 - 75.9 - 159% 59% 
Rock Cover 0-2.2-10% 1% 

Bare Soil Cover 0-12.3 - 72% 8-9% 
Total Live Cover 157 - 251.4 - 332% 260% 


No. Species 11-30-50 26 





Plant Associations. © Salix monticola/Carex utriculata 
described as new here. @ Salix monticola/Carex utriculata 
phase Salix boothii, described as new here, based on Salix 
boothii/Carex rostrata Youngblood 1985. 

Soils: Phase © Typical Sampled as Borosaprists, Loamy, 
poorly drained. There were two Aquolls sampled, at the upper 
end of poorly-drained. Phase @ SABO2 Sampled as an Argic 
Cryaquoll, Silty, poorly drained. 
Phase 1. Typical Phase 2. SABO2 
73 - 103.2 - 168 cm 75 cm 
Mollic Depth 41- 74.2 -168cm 75cm 
Permeability 0- 19.0- 33 14 
Landforms and Geology. Flat to very gentle (slope < 5%), 
alluvial bottoms, streamsides, and depressions (basins) on 
benches. 










Total Depth 






Phase 1. Typical Phase 2. SABO2 
8950 - 9614 - 10250 ft 10040 ft 

Aspect 146-199 - 315° (r=0.79) 4° 

Slope 0.0 - 4.4 - 7.0% 
Formation Alluvial, from a wide variety of sources, Sedimentary- 
Igneous-Metamorphic-Glacial. 


Elevation 








22 aa eas Riparian Area 


Succession. Succession is easily seen in the field, but often 
found difficult to assess. In these riparian areas, the distinction 
between primary and secondary succession seems blurred. This 
is probably because the soils change so readily with different 
management. In any case, succession is complex, and involves 
vegetation, land, water, and soil all acting together. 


Phase 1. Typical _ Phase 2. SABO2 Comments 


14. Blue Willow-Serviceberry Willow-Booth Willow Series 
Vegetation: Diversity moderate to high, TLC/S is 3.9-15.0. 






Potentially SAMO2, SABE2, up to 4-5 m tall 
Potentially CAUT, CACA4, CAAQ 
Various spp.; GF layer 0.4-0.6 m tall 











Very Early Seral to Early Seral. No shrubs or dryland shrubs 
such as sagebrush (big or silver) dominant with exotic 
bottomland species such as Kentucky bluegrass, quackgrass, and 
dandelion, and assorted weeds. The water table is usually low in 
summer and fall. 

Early Midseral to Midseral. Patchy willow cover (<40% 
across the site), with a mix of willows and cinquefoil. A little to 
no reproduction of the later, more succulent willows such as blue 
(Drummond) willow, serviceberry willow, or Booth willow. 
Small patches of beaked sedge and/or reedgrass, rushes, and 
moist-site forbs in the low bottom microsites, but on the higher 
microsites sagebrush-cinquefoil-bluegrass-quackgrass-dandelion 
-dryland forbs. High water table in spring, water table high 
enough in summer and fall to keep the small-size, lowest 
microsites wet all year. 

Late Midseral to PNC. Willow cover >60% across the site, 
becoming continuous except in wettest patches, which are 
uniformly dominated by beaked sedge, reedgrass, and other wet- 
site plants. Sagebrush, cinquefoil, Kentucky bluegrass, 
quackgrass, and dandelion are usually absent. Water table high 
throughout the year, standing water in lowest microsites through 
the growing season. 

Related Types. Yellow willow/beaked sedge on Clayey soils 
at lower elevations, sometimes without a stream channel. Blue 
(Drummond) willow/ reedgrass on Sandy or Skeletal soils at 
higher elevations. 

Adjacent Types. Spruce riparian forests on higher-gradient 
sites upstream and downstream. Cold, moist spruce-fir forests on 
steep slopes with much better-drained soils. Cliffs and rockslides 
where they define the riparian boundary. 

Wildlife Management. 
p p g 

| B | notsampled | _Probably Mod High _ 
a a eae Ae 
















Very Low-Low 
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14. Blue Willow-Serviceberry Willow-Booth Willow Series 


Yellow and Serviceberry Willows 
Midseral to PNC 
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14. Blue Willow-Serviceberry Willow-Booth Willow Series 





Community Types 





Seral #S/ Shmb _ Graminoid (non-tree), Shrub Prod., Forage Prod., 
Community Type Status Phase Cover Cover _- Forb Cover lb/ac/yr lb/ac/yr Ib/ac/yr Comments 





A. Serviceberry willow- 
willows-beaked sedge- 
reedgrass-water sedge 







B. Serviceberry willow- 


100-135% (3800-4200) | (1250-1750) | (2000-2500) |'Willows' other than SAMO2 
shrubby cinquefoil- 
currant- 


MS- 70-125% | 100-170% | (4000-4400) | (1000-1200) | (1600-1800) 
LM 
| Kentucky bluegrass 
| C. Willows- 30-60% | 105-150% | 40-70% | (3000-3500) (600-800) (2250-2600) 
| Kentucky bluegrass- 
quackgrass- 
D. Kentucky bluegrass- 65-140% | 85-135% | (2800-3000) (0-50) (1600-1800) 
Baltic rush-quackgrass- 
dry sedges 
E. Big sagebrush- ES 1 72% 38% (2100-2300) (500-700) (1300-1500) | Bottom riparian landform 
Thurber fescue- 
Kentucky bluegrass- 
mannagrass-quackgras 
S- 
F. Booth willow- LS 1 84% 117% 59% (3500-3700) | (1000-1200) | (2200-2400) 
beaked sedge- 
swamp bluegrass- 
tufted hairgrass 


Resource Values. 












‘Willows’ other than SAMO2 
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Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
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Scenic 
Road & Trail Stability 
Construction Suitability 
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Sage Grouse Nesting/Brood Potential 
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Ecological Type RI7.0 Phase 1 Phase 2 CT.A CT.B (i CT.D CTE C.I.F Whole ET 
Cvr_Cnst__Cvr Cnst_ Cvr Cnst_ Cvr Cnst  Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst  Cvr Cnst 











TREES 
POTRS Populus tremuloides 06 13 -- 0 0.0° 17m = 0 SARs! 0 0) (+ 0 0.6 13 quaking aspen 

SHRUBS 
ARTRV Artemisia tridentata ssp. vaseyana 41 7 - Oo -- 0 - oO - 0 -- 0 61.4 100 0 3.8 6 mountain sagebrush 
BEGL _ Betula glandulosa 05 20 - 0 08 33. -- 0 09 33° ~=-- 0 - oO - 0 0.5 19 bog birch 
CHVI8  Chrysothamnus viscidiflorus Oh = 0 - Oo - 0 - 0 - 0 16100 -- 0 0.1. 6 Douglas rabbitbrush 
DIINS — Distegia involucrata 1B) 27, 6.1 100 46 50 0.0 50 -- Orr = 0 -- 0 6.1 100 cules bush honeysuckle 
PEFL15 Pentaphylloides floribunda 44 80 0.2 100 48100 11.8 100 3.6 100 Tal 533g! S=- 0 0.2 100 42 81 shrubby cinquefoil 
RIIN2 — Ribes inerme 46 47 0.9 100 5.2 50 12.1 100 47 67 -- 0} = 0 0.9 100 44 50  whitestem currant 
ROWO Rosa woodsii 06 13 -- 0 NA lige = 0 0.0 33 -- 0 0 0 0.5 13 Woods rose 
SABE2 Salix bebbiana 10.3 47 -- 0 15.0 50 5.4100 18.0 67 0 0 -- 0 9.7 44 — Bebb willow 
SABO2 _ Salix boothii -- 0 757100 - oO - oO - 0 0 0 75.7 100 47 6 — Booth willow 
SADR Salix drummondiana O85 c/a == 0 19 17 - One = 0 0 0 - 0 07 6 blue willow 
SAGE2 Salix geyeriana 5.5 40 TV21008 119 "67a" -- Oy 63.6 6/ty = 0 0 1.2 100 5.2 44 — Geyer willow 
SALUL Salix lucida ssp. lasiandra O2 Fim |= 0 0.6 17 - 0) - 0) h(- 0 0 -- 0 02° 6 Pacific willow 
SALU2 _ Salix lutea 2) Taps = 0 51 17 - oO - 0 - 0 0 0 19 6 — yellow willow 
SAMO2_ Salix monticola 243 67 -- 0 525100 21.5 100 23 67 -- 0 0 0 22.8 63  serviceberry willow 
SAWO _ Salix wolfii Zoe |) = 0 0.85.33) == 0 - 0 OnE 0 0 2.2 13 Wolf's willow 
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14. Blue Willow-Serviceberry Willow-Booth Willow Series 





Ecological Type RI7.0 Phase 1 
Cvr_Cnst 
GRAMINOIDS 
AGROS2 Agrostis Ona 
AGEX Agrostis exarata O2Vay 
BRCA10 Bromopsis canadensis 0.6 20 
CACA4 Calamagrostis canadensis 13.1 47 
CAAQ = Carex aquatilis 74 33 
CAAU3 Carex aurea OS 
CABE2 Carex bebbii 1.6 20 
CADI6 Carex disperma Olio 
CAEG Carex egglestonii ORE, 
CAFO3 Carex foenea 6.7 40 
CAGE2 Carex geyeri 04 13 
CAMI6 Carex microglochin -- 0 
CAMI7 Carex microptera 14 13 
CASI2 Carex simulata (yey 
CASTE3 Carex stenophylla ssp. eleocharis O77 7 
CAUT Carex utriculata 1.16.7 47 
CRBR12 Critesion brachyantherum 23) 13 
DECE. Deschampsia cespitosa 53.33 
ELPA3 Eleocharis palustris 0.8 13 
ELEL5 Elymus elymoides 0.2 20 
ELRE3  Elytrigia repens 19 40 
FETH Festuca thurberi Wipe y 
GLST __ Glycenia striata Homes 
JUAT — Juncus ater 95 67 
JUSA Juncus saximontanus 28 20 
KOMA  Koeleria macrantha 0.4 20 
PASM  Pascopyrum smithii 01 ier 7 
PHCO9 = Phleum commutatum Ona 
PHPR3_Phieum pratense 0.2 27 
POA Poa A:Sieniil: 
POFE Poa fendleriana TO 7 
PONEI2 Poa nemoralis ssp. interior 06 7 
POPA2 Poa palustris 0.8 20 
POPR Poa pratensis 28.0 73 
POSE Poa secunda es 7 
STCO4 = Stipa comata ie OTE 
STLE4 Stipa lettermanii Wo PAE 
STPI2 Stipa pinetorum HO, Li 
STSC2 Stipa scribneri Ona 
FORBS 
ACLA5 Achillea lanulosa 11.9 80 
ACCO4 Aconitum columbianum 037% 
ACRU2 Actaea rubra 0.4 20 
AGGL  Agoseris glauca 03 20 
ANSE4 Androsace septentrionalis 03 20 
ANGR3 Angelica grayi 04 7 
ANRO2  Antennaria rosea 0:3) 
ARAN7 Argentina anserina 0.5 20 
ASSP16 Aster spathulatus Calenos 
CACOQ6 Cardamine cordifolia 0.6 27 
CAOC4 Castilleja occidentalis 0.1 20 
CHANS Chamerion angustifolium Zieh ek 
CHAL7 Chenopodium album 04 7 
COSC2 Conioselinum scopulorum 41 40 
DOPU  Dodecatheon pulchellum RMU 7 
DRRE2 __Draba reptans 0.6 13 
DUHO —_ Dugaldia hoopesii DHS) oe / 
EPHO — Epilobium homemannii 0.6 27 
EQAR = Equisetum arvense 0.9 20 
ERIGE2 Enigeron 04 7 
ERFO3 _ Erigeron formosissimus 0:6 87 
ERSP4 __Erigeron speciosus ede 
ERTR15 Erocallis triphylla 03+ az 
FRVE  Fragaria vesca 0:65 a7 
FRVI Fragaria virginiana Coets 
GASE6 — Galium septentrionale 15 40 
GATR2  Galium trifidum OL aaa; 
GERI Geranium richardsonii 1.1 40 
GEMA4 Geum macrophyllum 1.6 40 
IRMI Iris missouriensis Ree 714 
LALE2 Lathyrus leucanthus 02513 
LUAR3 Lupinus argenteus ded aK: 
LUPA8 Lupinus parviflorus 06 7 
MAST4 Maianthemum stellatum Oa 
MECI3—- Mertensia ciliata 0.0 13 
MIGU ~—— Mimulus guttatus 02> 7 
OXFE Oxypolis fendleri 0.2 20 
PEBR __— Pedicularis bracteosa Dies 
PEGR2  Pedicularis groenlandica 0.2 20 
POPUS  Potentilla pulcherrima 1.6 40 
PSJA2  Pseudostellaria jamesiana On AS 
SOSP _— Solidago spathulata 03 7 
SWPE — Swertia perennis 02 7 
TAOF Taraxacum officinale 17.2 87 
THAL __Thalictrum alpinum OD 7 
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Phase 2 
Cvr_Cnst 
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6 
6 
19 
50 
31 
6 
19 
19 
6 
38 
13 


bentgrass 

spike bentgrass 
fringed brome 
bluejoint reedgrass 
water sedge 

golden sedge 

Bebb's sedge 

soft leaved sedge 
Eggleston sedge 
silvertop sedge 

elk sedge 
microglochin sedge 
smallwing sedge 
short-beaked sedge 
needleleaf sedge 
beaked sedge 

little barley 

tufted hairgrass 
creeping spike-rush 
bottlebrush squirreltail 
quackgrass 

Thurber fescue 

fowl mannagrass 
Baltic rush 

Rocky Mountain rush 
prairie junegrass 
western wheatgrass 
alpine timothy 
common timothy 
bluegrass 
muttongrass 

interior bluegrass 
swamp bluegrass 
Kentucky bluegrass 
Sandberg bluegrass 
needle-and-thread 
Letterman needlegrass 
pine woods needlegrass 
Scribner's needlegrass 


westem yarrow 
monkshood 

red baneberry 
false-dandelion 
northem rock-jasmine 
Grays angelica 

rose pussytoes 
silverweed 

westem aster 

heartleaf bittercress 
paintbrush 

fireweed 
lambs-quarters goosefoot 
Rocky Mtn hemlock-parsley 
darkthroat shooting star 
whitlow-wort 

orange sneezeweed 
Homemann willow-herb 
field horsetail 

fleabane 

beautiful fleabane 
Oregon fleabane 
threeleat lewisia 
European strawberry 
Virginia strawberry 
northem bedstraw 
small bedstraw 
Richardson geranium 
large-leaved avens 

wild iris 

aspen peavine 

silvery lupine 

lodgepole lupine 

star Solomon-plume 
mountain bluebells 
common monkey flower 
Fendler cowbane 
bracted lousewort 
elephantella 

beauty cinquefoil 

tuber starwort 

dune goldenrod 

star gentian 

common dandelion 
alpine meadow-rue 























THFE Thalictrum fendlen 
TRIFO ‘Trifolium 
TRRE3 _ Trifolium repens 
VEAM2 Veronica americana 
VIAM Vicia americana 
VIOLA =“ Viola 
VINU2 Viola nuttallii 
FORB __forb unknown 
GROUND COVER 
.BARESO bare soil 
.LITTER | litter and duff ; 
.SMGRAV small gravel < 1 ¢m 
.LGGRAV large gravel 1-10 cm 
COBBLE cobble 10-25 cm 
STONES stone > 25cm 
.LIVEPL _ live plant bases 
WATER water open 
.BRY mosses + lichens on soil 
.MOSSON moss on soil 
.COWPIE droppings cattle 
.DEERPE droppings deer 
ELKPEL droppings elk 
WOOD’ wood > 1 indiam. 
.W00D13 wood 1-3 in diam. 
.W00D37 wood 3-7 in diam. 
.W00D71 wood 7-10 in diam. 
.OTHRGC ground cover other (specify) 





Phase 1 Phase 2 
Cvr_ Cnst_Cvr Cnst 
URS SE pe Tis 0 
TAR LTO '<- 0 
07 13° = =- 0 
1.6 27 0.5 100 
21 47” -- 0 
0.6 33 1.1 100 
12 13 -- 0 
0.2 13 -- 0 
Teh 783 8.6 100 
80.8100 91.5 100 
04 27 -- 0 
04 20 -- 
0.4 20 0.5 100 
09 20 -- 
20 60 -- 
2.0 40 0.5 100 
iy weer 
A353 5.6 100 
10 OS) mene= 0 
0.2 20 -- 0 
01 20 -- 0 
05° f= 0 
24 47 1.1 100 
0 
0 
0 


CT.A 
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17 
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17 
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5.8 50 


10.1 100 
86.3 100 
03 50 
0.3 50 
18 50 
1.3 50 
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Cvr_Cnst 
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82.1 
0.1 
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3.9 
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48 
2.8 
15 
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100 
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100 
33 
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0.1 67 
See 
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5.2 100 
-- 0 
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reeled 
3.0 100 
2.2 100 


107 0 
1.2 100 - 
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8.6 100 
91.5 100 
Pete 
sent "'G 
05 100 
ein p 


i) 
0.5 100 
-- 0 
5.6 100 
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1.2 
1.3 
07 
1.5 


31 

6 
13 
31 
44 
38 
13 
13 


15 





Fendler meadow-rue 
clover 

white Dutch clover 
American brooklime 
American vetch 
violet 

Nuttall violet 
unknown forb 


bare soil 

duff litter 

small gravel 

large gravel 

cobble 

stone 

live plant bases 

open water 

on soil mosses + lichens 
on soil moss 

cattle droppings 

deer droppings 

elk droppings 

> 1 in diam. wood 

1-3 in diam. wood 

3-7 in diam. wood 

7-10 in diam. wood 

other (specify) ground cover 
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14. Blue Willow-Serviceberry Willow-Booth Willow Series 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


General Description 

___ Salix planifolia ssp. monica-Salix wolfii Series, described new 
here, based on: Salix planifolia Series of Hess (1981), Hess and 
Wasser (1982), Komarkova (1986), and Kittel and others (1994); 
and the Salix planifolia Alliance of Kittel and others (1996). Also 
based on the Salix wolfii Series of Kittel and others (1994), and 
the Salix wolfii Alliance of Kittel (1996). Includes the Betula 
glandulosa Series and part of the Pentaphylloides floribunda 
Series of Komarkova (1986). 

Later seral stages are dominated by the short shrubs planeleaf 
willow, Wolf willow, or bog birch, in a dense canopy layer with 
few openings except near streams (Kittel and others 1994). The 
two willows occur sometimes one at a time, sometimes together, 
but bog birch rarely occurs by itself, but only with one or both of 
the willows. Planeleaf willow occurs on wetter sites (Girard and 
others 1995), but also sites that are colder, such as small cold-air 
drainage basins. 

Heavy grazing by livestock leads to soil compaction, ground 
water table decline, streambank instability, reduction in willow 
and sedge cover and density, and invasion by shrubby cinquefoil, 
Kentucky bluegrass, dandelion, and dryland plants. Protracted 
heavy grazing will eliminate the willows and sedges altogether, 
sometimes permanently; hummocking may also result (Girard 
and others 1995). 

Early seral stages are lacking willows or they are sparse, often 
dominated by shrubby cinquefoil, Baltic rush, Kentucky 
bluegrass, or dandelion (Youngblood and others 1985-1989, 
Girard and others 1995). 

In the Northern Rockies, Wolf's willow often occurs with 
taller willow species such as Booth willow (Salix boothii) or 
taller planeleaf willow (Salix planifolia ssp. planifolia) (Girard 
and others 1995). In the UGB Wolfs willow is almost 
exclusively an associate of shorter planeleaf willow (ssp. 
monica), and taller planeleaf willow is not present in the UGB. 

Precipitation zone: 650-710-750 mm/yr (25-28-29 in/yr) 
(Phillips 1977, Cooper 1990). 

Johnson (1996) gives environmental parameters of several 
sites in north-central Colorado, for the summer of 1992: 





Characteristic Min-Avg-Max 

Soil pH 5.6 -6.4-7.1 

Peat depth, cm 116 - 159 - 165 

Water temperature, °C 7-12.3- 18 

Water table depth, cm +0.3 - +3.0 -+5.7 
Distribution 


In the UGB, elevations are 9,200-9,580-12,040 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Planeleaf willow/water sedge (SAPL2/CAAQ) 9 600- 12,040 RI8.0 
typical phase 9 600- 10,960 —Ph. 1 


phase reedgrass (CACA4) 9,620-12,040 —Ph. 2 
phase bog birch-reedgrass (BEGL-CACA4) 9 ,640-11,040 —Ph. 3 


Planeleaf willow-Wolf willow/water sedge 9,510-10,650 RI8.5 
(SAPL2-SAWO/CAAQ) 
typical phase 9,510-10,110 —Ph. 1 
hase bog birch (BEGL 9 740-10,650 —Ph. 2 


Shrubby cinquefoil/idaho fescue (PEFL15/FEID) _9,200- 10,760 RI7.6 
Planeleaf willow/marsh-marigold (SAPL2/PSLE)  10,690-12,285 RJ11.0 
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Vegetation Management Practices 

Buming of stands of water sedge (Carex aquatilis) can 
temporarily increase productivity; burning is usually not possible 
until late summer or fall when shoots dry (Hansen and others 
1989ab). Fires tend to lead to dramatic increases in bluejoint 
reedgrass (Calamagrostis canadensis) where it is present (Hansen 
and others 1988). 

Intense livestock grazing will favor Wolfs willow over 
planeleaf willow (Kittel and Lederer 1993, Kittel and others 
1994, Girard and others 1995); whereas wetter sites may have 
more planeleaf willow (Girard and others 1995). Continued 
yearly grazing may result in soil compaction, erosion, and bank 
degradation (Padgett and others 1989, Kittel and Lederer 1993). 


Fire Ecology 
Burning of stands of water sedge (Carex aquatilis) can 
temporarily increase productivity; burning is usually not possible 
until late summer or fall when shoots dry (Hansen and others 
1989ab). Fires tend to lead to dramatic increases in bluejoint 
reedgrass (Calamagrostis canadensis) where it is present (Hansen 
and others 1988). 


Insects and Diseases 
Unknown. 


Livestock Range Management 
Livestock forage production is moderate (good site condition) 


to low (poor). Short growing seasons and wet soils limit livestock 
use to summer and fall (see Hansen and others 1989ab). Grazing 
management should plan to limit the number of days that these 
sites are grazed in the late season and hot season (Myers 1989). 

Disturbance will tend to decrease willow cover, and lead to an 
increase in dryer species such as tufted hairgrass (Deschampsia 
cespitosa) and Kentucky bluegrass (Girard and others 1985). 

Deferred and rest-rotation systems will favor sedge species 
over willow species (Hansen and others 1989ab). Sedge species 
can be heavily utilized, particularly when upland species are 
cured or when livestock distribution is poor. Heavy grazing by 
cattle may open the shrub canopy, lead to invasion by dandelions, 
exotic clovers, and dryland species, and significantly impact the 
wet soils, leading to soil compaction, erosion, and bank 
degradation (Padgett and others 1989, Kittel and Lederer 1993, 
Kittel and others 1994). 

Where these riparian areas are adjacent to upland rangelands, 
livestock may use the riparian areas for water, which may require 
protection of the stream and its banks or livestock control 
barriers. 


Wildlife Management 

Big-game browsing and grazing on these sites in the UGB is 
usually light, because these sites are all snow-covered and 
inaccessible to animals during the winter. Waterfowl sometimes 
use these sites for nesting and cover, and eat the seeds of water 
sedge (Hansen and others 1989ab). Moose and deer may use 
these sites in Utah, Wyoming, and Idaho (Youngblood and others 
1985, Padgett and others 1989). 

Some sites were formed through the cooperation of beaver, 
and beaver may be there still. 

This type is apparently used by bighorn sheep in high- 
elevation ranges. The type is a component of “other” range (range 
used but not assignable to summer or winter ranges) for bighorn 


sheep in the Buffalo Peaks area, to the northeast of the UGB; 
much of the summer range is in the alpine belt, above these sites. 
Within the “other” range, willow species (Salix), sedge species 
(Carex), and tufted hairgrass (Deschampsia cespitosa) are 
significant parts of bighorn sheep diet (Shepherd 1975). 

Heavily-sodded banks that are overhanging the stream provide 
excellent cover for fish. Willows provide much value to fish 
through streambank protection, cover, and thermal protection 
(Hansen and others 1989ab). Earlier seral stages, missing willows 
or sedges or both, are of considerably reduced value. 


Mapping and Map Units 
Sometimes long and narrow, with a stream contained within; 


sometimes large and isodiametric where water spreads on 
benches. Easily delineated on aerial photos. 


Roads and Trails 

Generally, roads and trail construction is not suitable. Level 
crossings could be riprapped or stabilized with rock, or the 
riparian area could be bridged. Most fills will have to have high 
rock content, and will require a culvert. Winter use (snowmobile 
or ski) can be planned, and will have little effect. Site and 
watershed damage may occur in the early spring and late fall- 
early winter, when the sites are still liquid but may not be 
accessible by management personnel, so transportation must be 
prevented then. 

Off-road vehicles can cause extensive damage in the summer, 
or even worse in the early spring and late fall when the sites are 
the wettest. Off-road vehicle use (except in the deep winter) 
should be discouraged wherever possible. 

Hydrology 

These short willows are usually covered with snow much of 
the year. Sites in good condition (with good willow and sedge 
cover) have high bank stability and good ability to withstand 
floods without damage (Hansen and others 1988-1989). In good 
condition, such sites provide great natural watershed protection, 
and often can provide water in the stream that would not 
otherwise be there in late season. 

Sites dominated by shrubby cinquefoil (Pentaphylloides 
floribunda) occur where the water table has dropped in recent 
years (to around 1 m below surface in summer), often because of 
removal of willows and soil compaction by herbivores (Hansen 
and others 1988). The sites dominated by shrubby cinquefoil have 
less bank stability, forage and browse production, and watershed 
protection capability; they often have been invaded by riparian 
weeds (Kentucky bluegrass, dandelion, etc.) and dryland species 
from adjacent uplands (Idaho fescue, Thurber fescue, etc.). 


Revegetation 
Replanting planeleaf or Wolf willow from rooted cuttings can 


restore willow cover to a depleted site, in order to improve 
wildlife cover and browse, bank stability, and fisheries habitat 
(Hansen and others 1988-1989). 

Stands dominated by shrubby cinquefoil (Pentaphylloides 
floribunda) do not respond well to burning or herbicide treatment 
of the cinquefoil (Youngblood and others 1985). 


Recreation Management 
Scenic values can be high, especially when the sites are in 


good condition. Wildlife viewing values can be high (Hansen and 
others 1989ab). 

These sites are poorly resistant to trampling, and moderate to 
heavy use by people fishing can lead to compaction and riparian 
deterioration. Rutting can be severe from camping, hikers, 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


packstock, or fishers (Hansen and others 1989ab). Off-road 
vehicles can cause extensive damage in the summer, or even 
worse in the early spring and late fall when the sites are the 
wettest. Off-road vehicle use (except in the deep winter) should 
be discouraged wherever possible. 
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Distinguishing Features. Alluvial flats and streamsides, short 
willows (planeleaf), bog birch (Phase @), Cryaquolls or 
Histosols. 

Distribution. Streamsides and wet flats, Subalpine in the 
Gunnison Basin. This type is the classic (“sapuhl kack”) 
Subalpine short-willow riparian throughout the western slopes of 
the Rocky Mountains. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and oy types (seral expressions) are described below. 
Component |Description 


Vegetation | Planeleaf willow (SAPL2), water sedge (CAAQ) 


Soils Cryaquols, Borohemists, or Cryohemists, poory-drained to 


moderately drained 
















Variations. 


R=) n=9 


Shrub Cover 0- 25.5- 51% 5 - 77.4 - 186% 
Gram. Cover 0 - 53.3 - 107% 23 - 88.9 - 145% 
Forb Cover 0- 31.5- 63% 8 - 55.1 - 106% 
Rock Cover 0-0.0-0% 0-0.7- 2% 
Bare Soil Cover 0- 20-48% 0 - 3.7 - 25% 
Total Live Cover 123- 193.2-250%  128- 218.0 - 329% 


No. Species 15- 22-27 8-21-42 





Plant Associations. © Salix planifolia/Carex aquatilis Lewis 
1970, Shepherd 1975, Hess 1981. @ Salix planifolia/Carex 
aquatilis phase Calamagrostis canadensis, described as new 
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Phase 1. Typical Phase 2. CACA4 Phase 3. BEGL- Comments 


67 - 85.5 - 104% 
69 - 98.9 - 114% 


166 - 230.8 - 295% 








Phase 1 Phase 2 Phase 3 
Vegetation | Typical, no bluejoint | Bluejoint reedgrass; | Bog birch and bluejoint 
reedgrass; moss cover} moss cover 5 - 45% |reedgrass; moss cover 
0 - 40% 15 - 75% 
Soils Cryaquolls, Borohemists or Cryic Histosols, 
all WD Cryaquolls, VP - MD - MD 
XP - PD - MD 
Landform |0.0- 1.4 - 4.0% slope, | 0.0 - 2.2 - 5.0% slope,| 1.8 - 4.3 - 7.0% slope, 
9600 - 10950 ft 9620 - 12040 ft 9540 - 11040 ft 
Geology 
Water 
Climate 





Vegetation: Diversity moderate to very high, TLC/S is 5.1- 
26.1. 


CACA4 (n=3 
0.7-0.8 m tall, SAPL2-SAMO-PEFL15, less in Phase 1 
SAPL2-SAMO2-PEFL15, more in Phase 3 
11 - 46.2 - 77% 

0-1.2-3% 

0-10-3% 


15 - 20- 30 


here. @ Salix planifolia/Carex aquatilis phase Betula 
glandulosa, described as new here. 


Soils: Phase © Typical Sampled as Typic Cryaquolls, 
Coarse-Loamy, well-drained. Phase @ CACA4 Sampled as 
Borohemists or Cryaquolls; the mineral horizons were Coarse- 
Loamy, poorly-drained to moderately-drained. Phase ® BEGL- 
CACA4 Sampled as Cryic Histosols (Cryofibrists and 
Cryosaprists), moderately-drained. The one Cryaquoll sampled 
had a thick Histic epipedon. 
Phase 1. Typical _ Phase 2. CACA4_Phase 3. BEGL-CACA4 
TotalDepth 38-40.5-43cm 31-581-70cm  62-66.0-70cm 
Mollic Depth 26-34.5-43cm 0-34.7-70cm 25-280-31cm 
Permeability 42-42.2-43 5- 17.3- 39 17 - 27.9 - 39 
Landforms and Geology. Flat to very gentle (slope < 5%, up 
to 7% in Phase @®), alluvial bottoms, streamsides, and 
depressions (basins) on benches. 
Phase 1. Typical Phase 2. CACA4 

























Phase 3. BEGL-CACA4 













Elevation 9600-10010-10950 ft 9620-10414-12040 ft 9540-10500-11040 tt 
Aspect 43-49-310° (r=0.19) 8-54-315° (r=0.58) — 74-50-315° (r=0.55) 
Slope 0.0-1.4-4.0% 0.0-2.2-5.0% 1.8-4.3-7.0% 





Formation Alluvial to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic-Glacial. 
Resource Values. 











Resource Value Ct.A «Ct.B C.t.C C.t.D 

Potential Cattle Forage Production | 2-4 3-4 3 4 
Grazing Suitability 1-2 (wet) | 2 (wet)-3 | 2 (wet)-3 | 2 (wet) -3 
Developed Recreation 0 0 0 0 
Dispersed Recreation 1 1 1 1 
Scenic ce? ak Bee aca ce No 

Road & Trail Stability 1-2 0-1 0-1 0-1 
Construction Suitability 0 0 0 0 

Deer & Elk Hiding Cover 2-3 2-3 1-2 2-3 

Deer & Elk Forage & Browse 2-3 2-3 2-3 2-3 

Sage Grouse Cover 5-6 5-6 5-6 5-6 
Sage Grouse Lek Potential 0 0 0 0 
Sage Grouse Nesting/Brood Potential 0 0 0 0 
Sage Grouse Summer Potential 1-2 1 1 1 
Watershed Protection 5 5 5 5 

Soil Stability 2-3 2-3 1-2 0-1 

Risk of Soil Loss - Natural 1-2 1-2 1-2 1-2 

Risk of Soil Loss - Management 3-4 3-4 4-5 4-5 

Risk of Permanent Depletion - Range| 3-4 3-4 2-3 3-4 

Risk of Permanent Depletion - 1-2 1-2 1-2 1-2 

Resource Cost of Management 3-4 3-4 4-5 4-5 

Cost of Rehabilitation 3-4 3- 2-3 3-4 


Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Succession. Succession usually involves vegetation, land, 
water, and soil all acting together. This is a cold enough climate, 
that these sites are usually distinguishable as riparian sites even 
at an early seral stage, with a little practice. 

Very Early Seral to Early Seral. No shrubs or dryland shrubs 
such as mountain big sagebrush or silver sagebrush dominant 
with exotic bottomland species such as Kentucky“bluegrass and 
dandelion, Baltic rush, native dryland grasses, and assorted 
dryland forbs. The water table is usually low in summer and fall. 

Early Midseral to Midseral. Patchy willow cover (<50% 
across the site), with a mix of willows and cinquefoil. A little to 
no reproduction of planeleaf or Wolf willow. Small patches of 
water sedge, tufted hairgrass, reedgrass, and moist-site forbs in 
the low bottom microsites, but on the higher microsites 
sagebrush-cinquefoil-bluegrass-dandelion-dryland forbs. High 
water table in spring, water table high enough in summer and fall 
to keep the small-size, lowest microsites wet all year. 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


Late Midseral to PNC. Willow cover >65% across the Site, 
becoming continuous except in wettest patches, which are 
uniformly dominated by water sedge, reedgrass, and other wet- 
site plants. Sagebrush, cinquefoil, Kentucky _ bluegrass, 
quackgrass, and dandelion are usually absent. Water table high 
throughout the year, standing water in lowest microsites through 
the growing season. 

Related Types. Planeleaf willow-Wolf willow/water sedge on 
deeper, less permeable soils. Shrubby cinquefoil/Idaho fescue is 
probably a permanent disclimax to planeleaf willow/water sedge. 
Planeleaf. willow/marsh-marigold on colder sites at higher 
elevations, probably on Cryaquepts. 

Adjacent Types. Spruce riparian forests on higher-gradient 
sites upstream and downstream. Cold, moist spruce-fir forests on 
steep slopes with much better-drained soils. Thurber fescue 
grasslands on deeper, loamier, better-drained uplands. 

A. Potential (Climax) 





later Table 
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B. Midseral, Dominated by Shrubby Cinquefoil 
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C. Early Seral 
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Wildlife Management. Obstruction is 52-99% (Mod. High- 
Very High) in C.t. A, and 20-30% (Mod. Low) in the other C.t.’s. 
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Cover by Life Form, % 





Community Types 


ela rub raminoid (non-free) rub Prod.,| Forage Prod., 
Community Type Status | #S Cover Cover Cover lb/ac/yr lb/ac/yr lb/ac/yr Comments 





65-190% | 30-130% 

















A. Planeleat willow- 
willows-water sedge- 
beaked sedge- 
reedgrass 


(700-2500) | (150-900) | (100-1300) 




















60-115% 





90-115% 1323 


(1200-3000) 


B. Shrubby cinquefoil- 
planeleaf willow- 
marsh-mangold- 

water sedge- 
reedgrass-tufted hairgrass 

C. Water sedge- 

reedgrass-Baltic rush 
tufted hairgrass- 
planeleat willow-sedges 


1148 
(0-600) | (800-1250) 
















































70-150% 








(1000-1700) (0-100) (1000-1500) |‘Sedges' other than CAAQ 


























D. Planeleaf willow- 70-150% 
bog birch-cinquefoil- 
reedgrass- 


water sedge-sedges 


(750-2900) | (100-900) | (500-1500) 
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Ecological Type RI8.0 


Phase 1 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


Cvr_Cnst Cvr_Cnst 
TREES i em aaa | coo 


BEGL 
PEFL15 
SABR 
SADR 
SAGE2 
SALU2 
SAM02 
SAPL2 
SAWO 
VACE 


AGHU 
AGSC5 
BRSP2 
CACA4 
CAST36 
CAREX 
CAAQ 
CAAT3 
CABE2 
CADI6 
CAEB 
CAEG 
CAMI7 
CAOC2 
CASC12 
CAUT 
DAIN 
DECE 
ELPA3 
JUAT 
LUPA4 
PHCO9 
PHPR3 
POPA2 
POPR 
PORE 
TRSP2 
GRAMI 


ACLAS 
ACC04 
ALRUS 
ANTEN 
ANUM 
ARMO4 
CACO6 
CASU12 
CEST3 
CHAN9 
CLRH2 
cosc2 
EPILO 
EPHO 
EQAR 
ERIGE2 
EREL9 
ERPE3 
FRV 
GASE6 
GERI 
GEMA4 
LALE2 
LIBIH 
LIPO 
MECI3 
PAPS5 
PEGR2 
POCA2 
POPU3 
PODI2 
POGR9 
PSLE 
SENEC 
SECR 
SETR 
STLO2 
STUM 
SWPE 
TAOF 
TRRUS 
VAED 


SHRUBS 

Betula glandulosa 
Pentaphylloides floribunda 
Salix brachycarpa 

Salix drummondiana 
Salix geyeriana 

Salix lutea 

Salix monticola 

Salix planifolia 

Salix wolfii 

Vaccinium cespitosum 
GRAMINOIDS 

Agrostis humilis 
Agrostis scabra 
Bromelica spectabilis 
Calamagrostis canadensis 
Calamagrostis stricta 
Carex 

Carex aquatilis 

Carex athrostachya 
Carex bebbii 

Carex disperma 

Carex ebenea 

Carex egglestonii 

Carex microptera 

Carex occidentalis 
Carex scopulorum 
Carex utriculata 
Danthonia intermedia 
Deschampsia cespitosa 
Eleocharis palustris 
Juncus ater 

Luzula parviflora 
Phleum commutatum 
Phleum pratense 

Poa palustris 

Poa pratensis 

Poa reflexa 

Trisetum spicatum 
graminoid unknown 
FORBS 

Achillea lanulosa 
Aconitum columbianum 
Allium rubrum 
Antennaria 

Antennaria umbrinella 
Amica mollis 
Cardamine cordifolia 
Castilleja sulphurea 
Cerastium strictum 
Chamerion angustifolium 
Clementsia rhodantha 
Conioselinum scopulorum 
Epilobium 

Epilobium homemannii 
Equisetum arvense 
Erigeron 

Erigeron elatior 
Erigeron peregrinus 
Fragaria virginiana 
Galium septentrionale 
Geranium richardsonii 
Geum macrophyllum 
Lathyrus leucanthus 
Ligularia bigelovii var. hallii 
Ligusticum porteri 
Mertensia ciliata 
Packera pseudaurea 
Pedicularis groenlandica 
Polemonium caeruleum 
Polemonium pulcherrimum 
Potentilla diversifolia 
Potentilla gracilis 
Psychrophila leptosepala 
Senecio 

Senecio crassulus 
Senecio triangularis 
Stellaria longipes 
Stellaria umbellata 
Swertia perennis 
Taraxacum officinale 
Trifolium rusbyi 
Valeriana edulis 
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Phase 2 Phase 3 CT.A C.1T.B Cec C.T.D Whole ET 
Cvr_Cnst_Cvr Cnst  Cvr Cnst Cvr_Cnst_Cvr Cnst Cyr Cnst 
-- 0) 27.3100 -- 0 - Oh - =- 0 27.3 100 5.1 19 
3.3 22 5133 09 14 229100 0.0 25 St 33 42 31 
0.3 11 lat 33 0.4 14> = 0 013) 25 Hit’ 33 0.5 19 
45 11 -- 0 59 29 -- 0 - Obb ys 0 26) 13 
88 11 -- OR Files) 14a ORS0m | — 0 - 0 6.3 13 
4 22), Lene 0 18 29 -- 0 - 0 - 0 0.8 13 
-- 0) (- 0 26 14 -- = = 0 - 0 nel UG 
55.3100 486100 76.4100 29.7 100 95100 486100 486 100 
0.4 11 -- 0 05, 1497 = 0 - Qo (- 0 U2a6 
-- 0 UOmColue = 0 - 0 - 0 338. 33 06° 6 
-- 0 - 0 03 14 -- 0 - Olie™ == 0 O11) 6 
1.2 22 1.0 33 15 29 -- 0 - 0 110" 33 0.9 19 
0.8 11 -- 0 10 14 - 0 - 0 (- 0 04 6 
22.4 89 23.0100 137 71 83 50 223 50 23.0100 169 69 
04 11 - 0 - 0 = =«(- 0 d:0° 25005 = 0 eh 3) 
O50 11 04 335 = -- 0 - 0 met 25 0.1 33 OMe 
19.9 89 86 67 297100 21.8100 296 75 86 67 247 88 
Heeuedid -- 0 - 0 eye ef Mes 0 = «(- 0 Ove 6 
-- 0 43 33 -- 0 - 0 2.0725 43 33 ihe hea is) 
-- 0 LU RK) ee 0 - 0 -- 0 8.1 33 ee) | 1S; 
-- 0 =(- 0 Cy Gee Ss 0 -- 0 - 0 ele ate 
2.08 Ii 0.0 33 -- 0 - 0 516.25 0.0 33 14 13 
0.0 11 -- 0 OD 423 be 50 eee 0 - 0 29 13 
-- 0 108 33 «=-- 0 - 0 - OFAC 8n33 20566 
-- (rs ER REY ee Oo. == 0 - 0 183 33 3406 
10:/aeod ae 0° 13.7 43) = OMe = Oa 0 6.0 19 
04 11 0.0 33 0:5 14) ss Or = 0 0.0 33 U2 413 
11.2 44 123 67 47 57 234100 165 50 123 67 11.4 63 
PET pila -- 0 3.5) 14i5) Bee 0 - 0 - 0 yey (3) 
100/922 e211 833) soe 0 SOOO mee OO Tele sa) 100) os 
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05 22 0.0 33 04 43 23 50 Gite 25 0.0 33 0.5 38 
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lah SS} OP 0 0.414 - 0 19°50. 0 0.6 19 
05 11 -- 0 13 29 3.8 100 Olly 25iamt= 0 Ae Si 
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bog birch 

shrubby cinquefoil 
barrenground willow 
blue willow 

Geyer willow 

yellow willow 
serviceberry willow 
planeleaf willow 
Wolf's willow 

dwart bilberry 


alpine bentgrass 
rough bentgrass 
showy oniongrass 
bluejoint reedgrass 
Northem reedgrass 
sedge 

water sedge 
Slenderbeak sedge 
Bebb's sedge 

soft leaved sedge 
ebony sedge 
Eggleston sedge 
smallwing sedge 
sedge 

cliff sedge 

beaked sedge 
timber oatgrass 
tufted hairgrass 
creeping spike-rush 
Baltic rush 

millet woodrush 
alpine timothy 
common timothy 
swamp bluegrass 
Kentucky bluegrass 
nodding bluegrass 
spike trisetum 
unknown graminoid 


westem yarrow 
monkshood 

onion 

pussytoes 

pussytoes 

hairy amica 

heartleaf bittercress 
paintbrush 
mouse-ear 

fireweed 

rose crown 

Rocky Mountain hemlock-parsley 
willow herb 
Homemann willow-herb 
field horsetail 
fleabane 

tall fleabane 
peregrine fleabane 
Virginia strawberry 
northem bedstraw 
Richardson geranium 
large-leaved avens 
aspen peavine 
Bigelow groundsel 
osha 

mountain bluebells 
golden groundsel 
elephantella 

westem polemonium 
Jacob's ladder 
varileaf cinquefoil 
northwest cinquefoil 
elkslip marsh-marigold 
groundsel 

thickleaf groundsel 
arrowleaf groundsel 
long-stalked stitchwort 
umbellate starwort 
Star gentian 

common dandelion 
Rusby clover 

edible valerian 
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Ecological Type R18.0 Phase 1 Phase 2 Phase 3 CT.A C.T.B CTC CT.D Whole ET 
Cvr_Cnst__Cvr Cnst_Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst Cvr Cnst  Cvr Cnst 

VETE4 Veratrum tenuipetalum -- 0 09 11 -- 0 - 0 43 50 -- 0 - 0 05 6 false-hellebore 
VEAM2 Veronica americana -- 0 0.6 33 o 0 0.2 14 -- 0 1.0 50 -- 0 0.3 19 American brooklime 
VENU2 Veronica nutans 1.0 50 0.0 11 -- 0 06 43 -- QO - 0 - 0 0.3 19 American alpine speedwell 
VIAM Vicia americana ey 7 -- 0 -- 0 - 0 24 50 -- QO -- 0 03 6 American vetch 
VIOLA Viola 0.2 25 i222 0.7 33 1:61 20Rn c= 0 025525 0.7 33 09 25 violet 
VIAD Viola adunca -- 0 0.0 11 Tsao 0.0 14 -- 0 -- 0 ic) BS 0.3 13 hook violet 
FERN- fem unknown -- 0 Ott -- 0 -- 0 10 50 -- 0 - 0 OG unknown fem 

GROUND COVER 
.BARESO bare soil A275 aeOO 10neas 16 43 1.0 50 9.2 100 1.0 33 3.3 56 bare soil 
.LITTER __ litter and duff 76.9100 884100 950100 849100 886100 83.0100 950100 86.8 100 duff litter 
ROCK —s cover grav+cob+ston -- 0 0:3 22 Oss 03°14 -- 0 0.3 25 0.3 33 0.3 19 grav+cob+ston cover 
STONES stone > 25cm -- 0 0.2 22 0.8 33 0.2 14 0.0 50 -- 0 08 33 0.3 19 stone 
.LIVEPL __ live plant bases 12.6 100 34 78 28 67 8.9 86 6.6 100 14 75 2.8 67 5.6 81 live plant bases 
WATER — water open 6.2 50 41 56 -- 0 43 57 3.8 50 6.0 50 - 0 3.8 44 open water 
.BRY mosses + lichens on soil 13.0 50 2.6) 2246 18:3: 33 I 4a 208650 67> 505 1833'533 8.1 31 on soil mosses + lichens 
.MOSSON moss on soil J 50% 19:0 785 29.97 67) 13.8 86)" 1 13.0'°50) 13:3° 5079 29:9) 678 16:6: 69 on soil moss 
.COWPIE droppings cattle -- 0 Oe 08 330 = - 0 03 50 -- 0 0.8 33 0.2 13 cattle droppings 
ELKPEL droppings elk -- 0 04 11 -- 0 - 0 16 50 - OFF == 0 02 6 elk droppings 
.WO00D13 wood 1-3 in diam. -- 0 Oat 012533 04 14 -- 0 - 0 WA) Be! 0.2 13 1-3 in diam. Wood 





Distinguishing Features. Poorly-drained alluvial bottoms and 
bogs, short willows (planeleaf, Wolf), Cryaquolls or Histosols. 

Distribution. Subalpine streamsides and bogs in the Gunnison 
Basin. This type is apparently unknown elsewhere, although to 
be expected in northwestern Colorado or northeastern Utah. 


Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component | Description 














Vegetation | Wolf willow, usually also with planeleaf willow, water sedge, 
tufted hairgrass 
Soils ‘Histosols, usually Cryic and Terric (with some thin mineral Ee 
horizons), extremely poorly -drained to poorly -drained 
Landform | Nearly flat (<4%) bottoms - 33 pens 
- -Geokgyin |Aielionea ht RO i a eS te 4 
mT ee a es eae 
oe eee Se a ar a ee ee 
Othe ae i pas kara ic ake Ba 
Variations. 









Plant Associations. © Salix planifolia-Salix wolfii/Carex 
aquatilis described as new here. @ Salix planifolia-Salix 
wolfii/Carex aquatilis phase Betula glandulosa, described as new 
here. 

Soils: Soils of both Phases were Sampled as Cryic Terric 
Histosols, the mineral horizons were mostly Silty (one Sandy). 
The organic particle size classes varied from Hemic to Sapric. In 
Phase © Typical, soils were extremely to very poorly-drained. In 
Phase ® BEGL soils averaged poorly-drained; some were 
moderately-drained. 
Phase 1. Typical Phase 2. BEGL 
60- 71.5- 80cm 70 - 87.0 - 100 cm 
24 - 49.7- 70cm 22 - 58.8 - 90cm 
1-7.1-13 0- 15.8 - 34 










Total Depth 
Mollic Depth 
Permeability 
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Phase 1. Typical (n=9) Phase 2. BEGL (n=4) _ Comments 


Shrub Cover 40 - 88.2 - 117% 98 - 123.2 - 167% SAPL2-SAMO2, complete shrub cover in Phase 2, 0.5-0.8 m tall 
Gram. Cover 25 - 91.5 - 142% 96 - 119.7 - 158% CAAQ-CACA4-DECE, more graminoid cover in Phase 2 

Forb Cover 8 - 60.8 - 96% 7 - 43.7 - 69% Less forb cover in Phase 2 

Rock Cover 0- 0.0 - 0% 0- 1.4-6% 

Bare Soil Cover 0- 1.6 - 12.5% 0- 0.0 - 0% 

Total Live Cover 176 - 240.6 - 279% 226 - 286.6 - 333% | Somewhat higher in Phase 2 

No. Species 13 - 22 - 32 18 - 22 - 27 


Phase 1 Phase 2 
Vegetation Typical, serviceberry willow Bog birch; 
sometimes present: shrub cover shrub cover 95 - 170% 
40 - 120% 
Soils XP - XP - VP XP - VP - MD 
Landform All aspects, 9510 - 10110 ft Southerly, 9740 - 10650 ft 
Geology 
Water 
Climate 








Vegetation: Diversity moderate to high, TLC/S is 8.1-18.5. 


















Landforms and Geology. Flat to very gentle (slope < 4%), 
alluvial bottoms, streamsides, and bogs. The two phases occur in 
fairly distinct elevational belts. 
Phase 1. Typical 













Phase 2. BEGL 






Elevation 9510 - 9779 - 10110 ft 9740 - 10155 - 10650 ft 
Aspect 16 - 206 - 256° (r=0.14) 113 - 143 - 226° (r=0.73) 
Slope 0.8 - 1.8 - 3.0% 0.9-2.2- 4.0% 


Formation Alluvial, from a wide variety of sources, Sedimentary- 
Igneous-Metamorphic-Glacial. 

Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 
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Community Types 
















Seral faminoid Prod. rub Prod. orage Prod., 
Community Type Status} #S | Cover Cover |Forb Cover lb/ac/yr lb/ac/yr lb/ac/yr Comments 
A. Wolf willow- LS 7 25- 145% 2342-2892 1832-1997 345-1036 
planeleaf willow- (2000-3000) | (1600-2200) | (200-1200) 
water 
sedge-reedgrass 









B. Shrubby cinquefoil- 40-80% | 80-90% | 45-90% 
planeleat willow- 
Wolf willow- 


sedges 
C. Wolf willow- 
bog birch- 
planeleat willow- 
water sedge 




















Succession. Succession usually involves vegetation, land, 
water, and soil all acting together. This is a cold enough climate, 
that these sites are usually distinguishable as riparian sites even 
at an early seral stage, with a little practice. 

Very Early Seral to Early Seral. No shrubs or dryland shrubs 
such as mountain big sagebrush or silver sagebrush dominant 
with exotic bottomland species such as Kentucky bluegrass and 
dandelion, Baltic rush, native dryland grasses, and assorted 
dryland forbs. The water table is usually low in summer and fall. 

Early Midseral to Midseral. Patchy willow cover (<50% 
across the site), with a mix of willows and cinquefoil. A little to 
no reproduction of planeleaf or Wolf willow. Small patches of 
water sedge, tufted hairgrass, reedgrass, and moist-site forbs in 


(1300-2500) 


LS | 4 {100-170 | 95-160% | 5-70% (2400-2800) | (2000-2200) 
% 













‘Sedges' could be CAAQ or other 


(500-1700) | (600-900) 





(800-1500) | Sometimes no planeleaf willow 








2) 


the low bottom microsites, but on the higher microsites 
sagebrush-cinquefoil-bluegrass-dandelion-dryland forbs. High 
water table in spring, water table high enough in summer and fall 
to keep the small-size, lowest microsites wet all year. 

Late Midseral to PNC. Willow cover >65% across the site, 
becoming continuous except in wettest patches, which are 
uniformly dominated by water sedge, reedgrass, and other wet- 
site plants. Sagebrush, cinquefoil, Kentucky bluegrass, 
quackgrass, and dandelion are usually absent. Water table high 
throughout the year, standing water in lowest microsites through 
the growing season. 

Related Types. Planeleaf willow-Wolf willow/water sedge on 
deeper, less permeable soils. Shrubby cinquefoil/Idaho fescue is 
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probably a permanent disclimax to planeleaf willow/water sedge. | Resource Values. 
Planeleaf willow/marsh-marigold on colder sites at higher Resource Value C.t.A C.t.B C.t.C 
elevations, probably on Cryaquepts. Potential Cattle Forage Production 








Adjacent Types. Spruce riparian forests on higher-gradient Grazing Suitability 1-2(wet)) 2-3 
sites upstream and downstream. Cold, moist spruce-fir forests on Developed Recreation 0-1 Las San ie 
steep slopes with much better-drained soils. Thurber fescue Mapai mr A | a | 1G | 
grasslands on deeper, loamier, better-drained uplands. Road & Trail Stability 0-4 0-4 0-4 
Wildlife Management. Obstruction is 89% (Very High) in Construction Suitability 0 0 0 
C.t. A, and 48-60% (Mod. High to High) in Ct. C. Ct. B Deer & Elk Hiding Cover 9.5 3-4 Ass 
probably has Low obstruction. Deer & Elk Forage & Browse 3-4 2-4 3:4 


Sage Grouse Cover 6 6 6 
Sage Grouse Lek Potential 0 0 0 
Sage Grouse Nesting/Brood Potential 0 0 0 
Sage Grouse Summer Potential 0 0 0 
Watershed Protection 6 6 6 
Soil Stability 0- - - 
Risk of Soil Loss - Natural 0 
Risk of Soil Loss - Management 4- 
Risk of Permanent Depletion - Range 4 
Risk of Permanent Depletion - Wildlife 1 
Resource Cost of Management 4- 
Cost of Rehabilitation 4 










Planeleaf-Wolf Willows/Water Sedge 
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Ecological Type RI8.5 Phase 4 Phase 2 CTA CT.B CTC Whole ET 
Cvr_Cnst Cvr Cnst_ Cvr__Cnst Cyr Cnst__Cvr Cnst__ Cvr Cnst 
TREES 
SHRUBS 
ARTRV Artemisia tridentata ssp. vaseyana Olea -- 0 a 0 S10 oO -- 0 05 8 mountain sagebrush 
BEGL Betula glandulosa 0.0 22 25.4 100 0.0 14 0.0 50 25.4 100 78 46 bog birch 
PEFL15 Pentaphylloides floribunda 62 78 6.8 100 24 71 19.6 100 6.8 100 64 85 shrubby cinquefoil 
SADR Salix drummondiana shoe 6& - 0 07 29 Sey Git) -- 0 09 23 blue willow 
SAGL Salix glauca -- 0 4:3 an 25 -- 0 -- 0 43 25 13 8 grayleaf willow 
SAMO2 Salix monticola Tis BY} -- 0 Ta, ates 8550 -- 0 5.4 39 servicebery willow 
SAPL2 Salix planifolia 22.3 100 21.4 50 26.3 100 8.3 100 21.4 50 PPA Ake planeleat willow 
SAWO Salix wolfii 50.0 100 65.4 100 60.3 100 14.0 100 65.4 100 54.7 100 Wolf's willow 
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Ecological Type R18.5 Phase 1 Phase 2 CT.A C1T.B C.1.C Whole ET 
Cvr_Cnst Cvr Cnst__Cvr__Cnst Cvr__Cnst__Cvr Cnst___Cvr Cnst 
GRAMINOIDS 
3$2  — Agrostis 14° #11 -- 0 18 14 -- 0 -- 0 a¢O eens, 
ae Agrostis idahoensis -- 0 (ay) 55 -- 0 -- 0 TOer 25 05 8 
AGSC5 Agrostis scabra 04 #11 Wied onoep2te) 06 14 -- 0 Orne O52 19 
AGVA Agrostis variabilis -- 0 2.0 25 -- 0 - 0 204 25 06 | 8 
BRPOS5 Bromopsis porteri 08 11 a 0 letee 14 -- 0 -- 0 0.6 8 
CACA4 Calamagrostis canadensis AL ns iY a Meh 21.8 86 -- 0 TPA 141 62 
CAREX Carex -- 0 48 25 -- 0 -- 0 48 25 eles ut 
CAAL6 Carex albo-nigra 2.6 22 3,025 34 29 -- 0 S025 2.00 023 
CAAQ Carex aquatilis 32.9 89 64.8 100 39.7 100 GS 50 64.8 100 427 92 
CABE2 Carex bebbii 00 11 18:2 25 0.0 14 -- 0 ee ee) S610 
CACA12 _— Carex capillaris ef eel -- 0 220 14 -- 0 - 0 122 8 
CADI6 Carex disperma Pap aN, -- 0 34 14 -- 0 - 0 ie te 
CAEG Carex egglestonii Zee oS -- 0 15 43 -- 0 -- 0 O:8423 
CAFO3 Carex foenea -- 0 5.0 25 -- 0 -- 0 5.0) 25 ALS VV 
CAPS2 Carex pseudoscirpoidea 0:55 611 -- 0 -- 0 Zi2amou -- 0 UE) 
CASI2 Carex simulata 34 11 -- 0 -- 0 15D 50 -- 0 24 8 
CAUT Carex utriculata 1.333 0.0 25 AZ. 843 -- 0 OOP 25 09 31 
DECE. Deschampsia cespitosa 143 89 Te tes 76 86 37.8 100 (Mite § 165 $2.27) 85 
ELRE3 Elytrigia repens Wey 68] -- 0 arch, Wee 2.8 100 -- 0 Ante 5:23 
FEBRC Festuca brachyphylla ssp. coloradensis 04 11 -- 0 -- 0 16" P50 -- 0 2 8 
-FEID Festuca idahoensis AEM eT -- 0 -- 0 8.0 50 -- 0 271 8 
JUAT Juncus ater 43 44 O!0mr 25 yey SY -- 0 0.0 25 3.0 39 
JUDR Juncus drummondii Ome t -- 0 -- 0 ‘Oprdio sys, -- 0 0.1 8 
JUPA Juncus parryi 02 11 - 0 - 0 0.7 50 - 0 0.1 8 
PONEI2 Poa nemoralis ssp. interior 1.6 722 -- 0 -- 0 6.6 100 -- 0 (Oe 
POPA2 Poa palustris Oat) 0.0 25 OS 4 -- 0 0.0 25 0.25 15 
POPR Poa pratensis US ef -- 0 0.6 14 -- 0 - 0 Uses Ss 
STIPA Stipa OneorI 1 9.850 0.2 14 -- 0 3.8 50 lee es 
TRSP2 Trisetum spicatum Oar | OS 28 01 14 -- 0 Uepres O25 
FORBS 
ACLAS Achillea lanulosa 3.0 56 14 100 Dip 43 5.9 100 14 100 25 69 
ACC04 Aconitum columbianum LOT 04 25 Aen 14 -- 0 0.4 25 08 15 
ANCO Antennaria corymbosa 08 11 6 ie25 10 14 -- 0 D6 ay 25 OpmetS 
ANRO2 Antennaria rosea Oem? - 0 -- 0 3.1 100 -- 0 OS ea to 
ARMO04 Amica mollis 04 11 -- 0 06 14 -- 0 -- 0 0.3 2908 
ASTER Aster a hl -- 0 -- 0 5. ao - 0 (0) em) 
ASSP16 Aster spathulatus -- 0 54 50 - 0 -- 0 54 50 als: 
CHANS Chamerion angustifolium O74 -- 0 09 14 -- 0 -- 0 0.5". 18 
CIRSI Cirsium 0.2 22 -- 0 01 14 05 50 -- 0 OA 5 
CLRH2 Clementsia rhodantha 09 11 O25 12 14 -- 0 Oe 25 O:7anih15 
cosc2 Conioselinum scopulorum Auer 722 OP 2.1 29 -- 0 1056 gy oer eu 
COST Corallorhiza striata 03 #11 -- 0 04 14 -- 0 -- 0 0.2 8 
EQAR Equisetum arvense 2.1 44 -- 0 Zia or -- 0 - 0 1A ear 3d 
ERIGE2 Erigeron 39 33 -- 0 12) 29 EY Ete -- 0 PATE) 
ERPE3 Erigeron peregrinus 09 22 -- 0 Tale 329 -- 0 -- 0 O:6 pad 
FRVI Fragaria virginiana 3.2 67 Pe Te: 26h 8 57 5.1 100 28 15 3.0 69 
GASE6 Galium septentrionale 02 soni 09 25 -- 0 0.8 50 09 25 0.4 15 
GENTI Gentianodes O07 ai -- 0 09 14 -- 0 - 0 0.5 8 
GEMA4 Geum macrophyllum 16 44 0.9 50 210 OF -- 0 09 50 14 46 
GERI2 Geum rivale O20 Bi -- 0 03 14 0 - 0 0.2 8 
HESP6 Heracleum sphondylium O7 jai -- 0 09 14 -- 0 -- 0 0.5 8 
LIPO Ligusticum porteri 04 11 -- 0 05 14 -- 0 -- 0 0.3 8 
LICOS Listera convallarioides -- 0 04 25 -- 0 -- 0 04 25 0.1 8 
MECI3 Mertensia ciliata Soh ah iy) 40 14 -- 0 Sy ee PTO LS 
MIPE Mitella pentandra -- 0 63 25 -- 0 -- 0 Sommreo 19 8 
OSCH Osmorhiza chilensis 13 44 Te) fe Nee 57 -- 0 Hada 0 14 46 
OXDE2 Oxytropis deflexa 04 22 -- 0 -- 0 1.6 100 -- 0 Ob als 
PEGR2 Pedicularis groenlandica 14 33 3.8 100 18 43 -- 0 3.8 100 2.1 54 
PESC9 Pedicularis scopulorum -- 0 PAN AR} -- 0 -- 0 fea) 24s) Ota 
PNPA Pneumonanthe panyi 0.5 322 -- 0 0.0 14 2:50 -- 0 0.3.15 
POFO Polemonium foliosissimum Talo -- 0 14° 14 -- 0 -- 0 0.8 8 
POPU3 Polemonium pulcherrimum 06 22 05 25 07 29 -- 0 05 re: Obi 323 
POGR9 Potentilla gracilis I Si - 0 TS sales -- 0 -- 0 08 8 
POPUS Potentilla pulcherrima 08 22 -- 0 - 0 3.6 100 -- 0 0:6 15 
PSJA2 Pseudostellaria jamesiana 0.5 sii -- 0 -- 0 2.3) D0 -- 0 0.3 8 
PSLE Psychrophila leptosepala 6:4 33 0.1) 25 68 29 O50 Os 25 38 31 
SENEC Senecio 3.5 44 -- 0 45 §7 -- 0 -- 0 24 31 
SETR Senecio triangularis 04 11 -- 0 05 14 -- 0 -- 0 0.3 8 
STCR Stellaria crassifolia 025 ait 04 25 G25) 14 - 0 04 25 Os aS 
SWPE Swertia perennis 04 11 44 25 05 14 -- 0 44 25 TG aS 
TAOF Taraxacum officinale 55 67 O.8jye75 24 57 16.4 100 08 75 41 69 
THAL Thalictrum alpinum 1 Beso -- 0 Ouzies 14, 46 100 - 0 A ee 23 
THFE Thalictrum fendleri 3.0 22 29 50 38 29 -- 0 29 50 29 31 
TRRUS _— Trifolium rusbyi Omani -- 0 0.6 14 -- 0 -- 0 Os ahiv8 
VAED Valeriana edulis 29 22 33) aro 37 29 -- 0 Shy 76s 3.0 39 
VAOC2 Valeriana occidentalis 04 11 -- 0 -- 0 16aRe50 - 0 0.2 8 
VIOLA Viola 15) eos O25 19 43 -- 0 G7 Feed iiorey 
GROUND COVER 
BARESO bare soil 12:Scago3 -- 0 143 14 6.3 100 -- 0 B./ee 23 
LITTER litter and dutt 86.0 89 93.7 100 83.8 86 93.7 100 93.7 100 88.4 92 
,BEDROC _ bedrock exposed -- 0 14 25 -- 0 -- 0 14 25 0.4 8 
.LIVEPL live plant bases 14 67 2 75) 18 86 -- 0 ee TAs 13 69 
WATER water open Ona SoU 01 14 -- 0 S77 50 e2inwa2d 
.MOSSON moss on soil 55 44 38.4 75 6 2a4s 3.0 50 38.4 75 15.6 54 
.W00D13 ~—- wood 1-3 in diam. 06 11 -- 0 07 14 -- 0 -- 0 04 8 
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bentgrass 

Idaho bentgrass 
rough bentgrass 
bentgrass 

nodding brome 
bluejoint reedgrass 
sedge 

blackhead sedge 
water sedge 

Bebb's sedge 

hair sedge 

soft leaved sedge 
Eggleston sedge 
silvertop sedge 
single-spiked sedge 
short-beaked sedge 
beaked sedge 
tufted hairgrass 
quackgrass 

alpine fescue 

Idaho fescue 

Baltic rush 
Drummond rush 
Parry rush 

interior bluegrass 
swamp bluegrass 
Kentucky bluegrass 
needlegrass 

spike trisetum 


westem yarrow 
monkshood 

plains pussytoes 
rose pussytoes 
hairy amica 

aster 

westem aster 
fireweed 

thistle 

rose crown 

Rocky Mountain hemlock-parsley 
striped coralroot 
field horsetail 
fleabane 

peregrine fleabane 
Virginia strawberry 
northem bedstraw 
Arctic gentian 
large-leaved avens 
purple avens 
cow-parsnip 

osha 

broad-lipped twayblade 
mountain bluebells 
five-stamen miterwort 
sweet cicely 
stemless-loco 
elephantella 
lousewort 

bottle gentian 

sky pilot 

Jacob's ladder 
northwest cinquefoil 
beauty cinquefoil 
tuber starwort 
elkslip marsh-marigold 
groundsel 

arrowleaf groundsel 
fleshy starwort 

Star gentian 
common dandelion 
alpine meadow-rue 
Fendler meadow-rue 
Rusby clover 

edible valerian 
westem valerian 
violet 


bare soil 

duff litter 

exposed bedrock 
live plant bases 
open water 

on soil moss 

1-3 in diam. Wood 
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1988) and western Wyoming and eastern Idaho, through the 
mountains of northwestern Colorado. 

Variations. No phases. 

Vegetation: Diversity moderate, TLC/S is 3.2-7.7. 


Distinguishing Features. Shrubby cinquefoil, Idaho fescue, 
deep-mollic Cryoborolls with much organic matter. 

Distribution. Moist rocky bottoms, benches, and slopes in the 
Gunnison Basin. This type is also known from throughout the 
Rocky Mountains from western Montana (Hansen and others 


Min-Avg-Max (n=7) Statistic Comments 









Shrub Cover 2 - 30.2 - 75% sd = 24.1% Sparse shrub canopy of PEFL15, 0.7-0.8 m tall 
Gram. Cover 37 - 64.5 - 118% sd = 27.5% FEID-FESA-FETH-POFE-CAOB4 

Forb Cover 16 - 52.8 - 91% sd = 28.2% 

Rock Cover 0-40 - 18% sd = 6.9% 

Bare Soil Cover 6 - 20.4 - 60% sd = 20.9% High values indicate these communities are all seral 
Total Live Cover 110 - 140.6 - 228% sd = 45.5% 











No. Species 18 - 25 - 38 sd=/7./ 











Plant Associations. © Pentaphylloides floribunda/Festuca Min-Avg-Max Statistic 






idahoensis Tweit and Houston 1980, Mueggler 1980. Elevation 9200 - 9883 - 10760 ft sd = 547 tt 
Soils: Sampled as Argic and Typic Cryoborolls, Fine-Loamy Aspect 45 - 163 - 225° r= 0.54 
Slope 3.5 - 12.2 - 47% sd = 17.0% 





to Clayey-Skeletal Montmorillonitic, moderately drained to well- 
drained. Only two of these soils were sampled completely. There 
were two “Cryochrepts” reported; if these are really Cryochrepts, 
then perhaps they are seral to forests. 


Formation Alluvial, from a wide variety of sources, Sedimentary- 
Igneous-Metamorphic-Glacial. 
Dominated by Shrubby Cinquefoil 






Total Depth 

Mollic Depth 

Permeability 

Landforms and Geology. Gentle to moderately steep alluvial 
bottoms, benches, and slopes. 








AG Wu, SE 
sen S80 


Community Types 








Prod. 
Seral Shrub | Graminoid) Forb (non-tree), /Shrub Prod.,] Forage Prod., 
Community Type Status) #8 Cover | Cover Cover lb/ac/yr lb/ac/yr lb/ac/yr Comments 
A. Shrubby cinquefoil- | LM?} 5 | 15-50%] 45-120% | 35-95% (650-1900) | (100-400) | (350-1500) |'Fescue' is FETH, FEID, and/or FESA 
fescue 
B. Shrubby cinquefoil- | EM?| 1 75% 53% 26% (1400-1650) | (1000-1200)| (300-500) | Much of “forage” is unpalatable 











muttongrass-quackgrass 








2% 37% a 16% 





C. Muttongrass- Eat 
dandelion- forbs- 
shrubby cinquefoil- 
Idaho fescue 





(700-900) (150-200) 





























a 





Succession. These communities are really permanent 
disclimaxes to one or another riparian types, mostly planeleaf 
willow/water sedge, where the water table has permanently 
dropped and a source for willow reproduction has been lost. 

Seral stage determination should be made to the Potential 
Natural Community, which is Community Type A above. 

Related Types. Planeleaf willow/water sedge is on moister 
sites of the same type. 
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Adjacent Types. Spruce riparian forests on higher-gradient 
sites upstream and downstream. Cold, moist spruce-fir forests on 
steep slopes with much better-drained soils. Thurber fescue 
grasslands on deeper, loamier, better-drained uplands. 

Wildlife Management. Obstruction 21-25%, Low, both 
sampled in Community Type A. All of the obstruction is in the 
lower 0.5 m. 


Resource Values. 
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Resource Value C.t. A C.t. B C.t.C 
otential Cattle Forage Production - 1 
Grazing Suitability 3- 
Developed Recreation 1 
Dispersed Recreation 2 
Scenic 3- 
Road & Trail Stability 1- 
Construction Suitability 1 
Deer & Elk Hiding Cover 1- 
Deer & Elk Forage & Browse 3- 
Sage Grouse Cover 6 
Sage Grouse Lek Potential 1 
Sage Grouse Nesting/Brood Potential 0 
4 








Sage Grouse Summer Potential 2 
Watershed Protection 

Soil Stability 2 
Risk of Soil Loss - Natural 1 
Risk of Soil Loss - Management 3-4 
Risk of Permanent Depletion - Range 3-4 
Wildlife 1-2 
Resource Cost of Management 3-4 
Cost of Rehabilitation 2-3 


Nh © — — & 
‘ 
of MO & > 


Ecological Type RI7.6 CTA C.T.B CTC Whole ET 


Cyr Cnst Cvr Cnst Cvr Cnst Cvr Cnst 

TREES 

SHRUBS 
PEFL15 Pentaphylloides floribunda 24.6 100 2.0 100 75.0 100 28.6 100 shrubby cinquefoil 
ROWO Rosa woodsii 1.0 20 - 0 - 0 0.7 14 Woods rose 
VACE Vaccinium cespitosum 0.4 20 -- 0 -- 0 03 14 dwarf bilberry 

GRAMINOIDS 
AGSC5 Agrostis scabra 0.6 40 -- 0 1.0 100 0.6 43 rough bentgrass 
BRPO5S Bromopsis porteri 2.0 20 -- 0 -- 0 1.5 14 nodding brome 
CAGE2 Carex geyeri 1:2 60 -- 0 6.0 100 17 57 elk sedge 
CAOB4 Carex obtusata 10.2 40 -- 0 -- 0 us 29 blunt sedge 
CAPR7 Carex praticola -- 0 40 100 -- 0 0.6 14 meadow sedge 
DAIN Danthonia intermedia 0.8 40 -- 0 -- 0 0.6 29 timber oatgrass 
DECE. Deschampsia cespitosa -- 0 04 100 5.0 100 0.8 29 tufted hairgrass 
ELELS Elymus elymoides 0.3 20 -- 0 2.0 100 0.5 29 bottlebrush squirreltail 
ELTR7 Elymus trachycalus 0.9 40 2.0 100 -- 0 0.9 43 slender wheatgrass 
ELRE3 Elytrigia repens 0.3 20 -- 0 3: Unemnt OO 0.6 29 quackgrass 
FEID Festuca idahoensis 19.3 80 2.0 100 04 100 14.1 86 Idaho fescue 
FESA Festuca saximontana 6.5 20 - 0 -- 0 47 14 Rocky Mountain fescue 
FETH Festuca thurberi 18.0 80 -- 0 - 0 12.8 57 Thurber fescue 
JUSA Juncus saximontanus -- 0 10 100 -- 0 0.1 14 Rocky Mountain rush 
KOMA Koeleria macrantha ii 60 -- 0 -- 0 1.2 43 prairie junegrass 
LUPA4 Luzula parviflora 0.4 20 -- 0 -- 0 0.3 14 millet woodrush 
MUFI2 Muhlenbergia filiformis -- 0 3.0 ~=100 - 0 0.4 14 pullup muhly 
MUMO Muhlenbergia montana 1.0 20 -- 0 -- 0 0.7 14 mountain muhly 
POA Poa 0.3 20 -- 0 -- 0 02 14 bluegrass 
POAR2 Poa arctica 0.2 20 -- 0 -- 0 0.1 14 arctic bluegrass 
POFE Poa fendleriana 76 40 25.0 100 35.0 100 14.0 57 muttongrass 
POJU Poa juncifolia 0.2 20 -- 0 -- 0 0.1 14 alkali bluegrass 
PONEI2 Poa nemoralis ssp. interior 0.4 20 -- 0 - 0 0.3 14 interior bluegrass 

FORBS 
ACLAS Achillea lanulosa 3.9 100 7.0 ~=100 5.0 100 45 100 westem yarrow 
AGGL Agoseris glauca 1.0 60 0.2 100 - 0 0.8 57 false-dandelion 
ANRO2 Antennaria rosea 1.0 40 2.0 100 -- 0 1.0 43 rose pussytoes 
ASTRA Astragalus 03 20 -- 0 -- 0 0.2 14 milkvetch 
ASAL7 Astragalus alpinus 2.4 20 8.0 100 -- 0 29 29 alpine milkvetch 
BODR Boechera drummondii 0.6 60 -- 0 -- 0 0.4 43 false-arabis 
CARO2 Campanula rotundifolia 0.0 20 15.0 100 -- 0 2.2 29 common harebell 
CEAR4 Cerastium arvense 2.0 40 -- 0 -- 0 1.4 29 mouse-ear chickweed 
cico2 Cirsium coloradense 0.6 20 1.0 100 3.0 100 1.0 43 thistle 
DEINS Descurainia incaca 0.0 20 0.2 100 1:07 100 0.2 43 Richardson tansy mustard 
DUHO Dugaldia hoopesii 0.2 20 -- 0 -- 0 0.1 14 orange sneezeweed 
ERFE3 Eremogone fendleri 0.2 20 -- 0 -- 0 0.2 14 desert sandwort 
ERFL Erigeron flagellaris 49 20 -- 0 -- 0 3.5 14 trailing fleabane 
ERSP4 Erigeron speciosus 18 40 -- 0 -- 0 1.3 29 Oregon fleabane 
ERSU2 Erigeron subtrinervis 0.4 20 -- 0 -- 0 0.3 14 threenerve fleabane 
ERSU11 Eriogonum subalpinum 12 20 -- 0 - 0 0.9 14 sulfurflower 
ERTR19 Erythrocoma triflora 48 60 6.0 100 -- 0 43 57 prairie smoke 
FRVI Fragaria virginiana 1.0 60 -- 0 - 0 0.7 43 Virginia strawberry 
GASE6 Galium septentrionale 0.4 20 -- 0 5.0 100 1.0 29 northem bedstraw 
GADR3 Gastrolychnis drummondii 0.1 60 -- 0 -- 0 0.1 43 alpine campion 
GEAC2 Gentianella acuta 0.5 40 -- 0 0 0.4 29 little gentian 
HEVI4 Heterotheca villosa 13 40 0.2 100 -- 0 1.0 43 hairy golden aster 
ORALP Oreoxis alpina ssp. pulverulenta 6.1 20 - 0 - 0 44 14 alpine-parsely 
OXYTR Oxytropis 14 20 -- 0 -- 0 1.0 14 locoweed 
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15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


Ecological Type RI7.6 CT.A CT.B C1.C Whole ET 


Cvr Cnst Cyr Cnst Cvr Cnst Cyr Cnst 

PATR? Packera tridenticulata 0.8 20 -- 0 -- 0 0.6 14 groundsel 
PEGR2 Pedicularis groenlandica 0.5 40 -- 0 -- 0 0.3 29 elephantella 
POFO Polemonium foliosissimum o5 20 -- 0 -- 0 2.5 14 sky pilot 
PODO4 Polygonum douglasii 0.1 40 - 0 0 0.1 29 Douglas knotweed 
PODI2 Potentilla diversifolia 1.6 20 -- 0 -- 0 il 14 varileat cinquefoil 
POHI6 Potentilla hippiana 2.1 60 5.0 100 2.0 100 25 71 horse cinquefoil 
POPUS Potentilla pulcherrima 03 40 -- 0 5 Oman O0 0.9 43 beauty cinquefoil 
PSMO Pseudocymopterus montanus 0.6 40 -- 0 -- 0 0.4 29 mountain parsely 
SEIN2 Senecio integerimus 1.3 60 -- 0 -- 0 0.9 43 lambs-tongue groundsel 
TAOF Taraxacum officinale en 60 30.0 100 -- 0 5.5 57 common dandelion 
TAOV Taraxacum ovinum 0.4 20 -- 0 -- 0 0.3 14 rough dandelion 
THAL Thalictrum alpinum 0.6 20 -- 0 - 0 0.4 14 alpine meadow-rue 
THFE Thalictrum fendleri -- 0 -- 0 10 100 0.1 14 Fendler meadow-rue 
THMO6 Thermopsis montana -- 0 -- 0 1.0 100 0.1 14 golden banner 
URGR3 Urtica gracilis -- 0 -- 0 3.0 100 0.4 14 Stinging nettle 
VIAD Viola adunca 0.2 40 -- 0 -- 0 0.2 29 hook violet 
VIBI2 Viola biflora 1.6 20 -- 0 -- 0 isl 14 twoflower violet 
VIFA2 Virgulus falcatus -- 0 1.0 100 -- 0 0.1 14 little gray aster 
FORB ford unknown 0.3 20 -- 0 -- 0 0.2 14 unknown forb 

GROUND COVER 
.BARESO bare soil 13:1 100 60.0 100 8.0 100 19.1 100 bare soil 
.LITTER litter and duff 79.9 100 38.0 100 90.0 100 75.4 100 duff litter 
ROCK cover grav+cob+ston 4.0 60 2.0 100 2.0 100 3.4 71 grav+cob-+ston cover 
.SMGRAV small gravel < 1 cm 0.4 20 -- 0 -- 0 0.3 14 small gravel 
.LGGRAV large gravel 1-10 cm 0.8 20 -- 0 -- 0 0.6 14 large gravel 
COBBLE cobble 10-25 cm 0.4 20 -- 0 - 0 03 14 cobble 
.LIVEPL live plant bases Us 20 -- 0 -- 0 0.9 14 live plant bases 
.BRY mosses + lichens on soil 3.6 60 -- 0 -- 0 2.6 43 on soil mosses + lichens 
.MOSSON moss on soil 0.2 20 -- 0 - 0 0.2 14 on soil moss 
.LICHEN lichen on soil 3.2 20 -- 0 -- 0 23 14 on soil lichen 
.SHEEPP droppings domestic sheep 0.2 20 -- 0 -- 0 0.2 14 domestic sheep droppings 





Distinguishing Features. Upper-Subalpine moist riparian, 
planeleaf (short) willow, Cryaquents. 

Distribution. Upper Subalpine streamsides and moist gentle 
slopes in the Gunnison Basin. This type is apparently only 
known from west-central Colorado. 


Min-Avg-Max (n=3 
98 - 99.3 - 100% 
Gram. Cover 0- 14.9 - 28% 
Forb Cover 39 - 45.3 - 54% 
Rock Cover 1% 
Bare Soil Cover 0-5.7-12% 
Total Live Cover 139 - 159.6 - 170% 
No. Species 9-19-25 


Statistic 
sd = 1.2% 
sd = 13.7% 
sd = 7.8% 
sd = 0.0% 
sd = 6.0% 
sd = 17.1% 

sd = 87 


Shrub Cover 


Plant Associations. © Salix planifolia/Psychrophila 
leptosepala Hess 1982, Johnston 1987. 

Soils: Sampled as Typic and Pergelic Cryaquepts. None of 
these three soils was sampled completely. 










Total Depth 
Mollic Depth 0-0Ocm 


Landforms and Geology. Gentle (slope < 6%), alluvial 
bottoms, streamsides, and Moist upper-Subalpine slopes. 












A. Planeleaf willow-marsh- 
marigold-cliff sedge 


B. Planeleaf willow-forbs- LM 2 100 - 100% 150-180% 
rushes 
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Community Type Seral | #S | Shrub Cover Graminoid Forb 
Status Cover Cover 


Variations. 
Vegetation: Diversity moderate to high, TLC/S is 5.6-18.8. 


Comments 
0.5-0.7 m tall, SAPL2, usually complete canopy 
Remarkably small cover 













Min-Avg-Max Statistic 






Elevation 10690 - 11538 - 12285 ft sd = 802 ft 
Aspect 135 -222 - 293° r= 0.46 
Slope 3.5-4.4-5.2% sd = 0.9% 





Formation Residual to Colluvial, from a wide variety of other 
to moderate 


sources, Igneous-Metamorphic-Glacial. Low 
potential for mass movement. 

















% 


Community Types 





Prod. (non-tree), 
lb/ac/yr 


Shrub Prod., | Forage Prod., | Comments 
Ib/ac/yr lb/ac/yr 


ee a Dee ee ie 
2000) 
35-55% (3450-3750) 


All of “forage” is 
unpalatable (rushes) 


(1800- (1450-1500) 
2200 





Succession. Succession usually involves vegetation, land, 
water, and soil all acting together. This is a cold enough climate, 
that these sites are usually distinguishable as riparian sites even 
at an early seral stage, with a little practice. 

Very Early Seral to Early Seral. No shrubs or dryland shrubs 
such as mountain big sagebrush or silver sagebrush dominant 
with exotic bottomland species such as Kentucky bluegrass and 
dandelion, Baltic rush, native dryland grasses, and assorted 
dryland forbs. The water table is usually low in summer and fall. 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


Shrubby cinquefoil/Idaho fescue is probably a permanent 
disclimax to planeleaf willow/water sedge. 

Adjacent Types. Spruce riparian forests on higher-gradient 
sites upstream and downstream. Cold, moist spruce-fir forests on 
steep slopes with much better-drained soils. Thurber fescue 
grasslands on deeper, loamier, better-drained uplands. 

Wildlife Management. Obstruction not sampled, probably 
Moderate, completely covered in lower 0.5 m. 

Resource Values. 











Early Midseral to Midseral. Patchy willow cover (<50% Resource Value C.t.A 
across the site), with a mix of willows and cinquefoil. A little to Potential Cattle Forage Production 1-2 3-4 
no reproduction of planeleaf or Wolf willow. Small patches of Grazing Suitability O-1(wet)| 0-1 
water sedge, tufted hairgrass, reedgrass, and moist-site forbs in (unpalatable) 
the low bottom microsites, but on the higher microsites Developed Recreation 0 0 
3 P : : Dispersed Recreation 0 0 
sagebrush-cinquefoil-bluegrass-dandelion-dryland forbs. High Sankt res \ A weend 
water table in spring, water table high enough in summer and fall Road & Trail Stability 0 0 
to keep the small-size, lowest microsites wet all year. Construction Suitability 0 0 
Late Midseral to PNC. Willow cover >65% across the site, A Nae an a Se ie ape 
becoming continuous except in wettest patches, which are Wateehed rctoe sme 5 6 
uniformly dominated by water sedge, reedgrass, and other wet- Soil Stability 1-2 1-2 
site plants. Sagebrush, cinquefoil, Kentucky _ bluegrass, Risk of Soil Loss - Natural 0-1 0-1 
quackgrass, and dandelion are usually absent. Water table high athe pith ic ee He ar 
2 j : j epletion - Range - - 
throughout the year, standing water in lowest microsites through Risk of Permanent Depletion - Wildife {25 thc 
the growing season. Resource Cost of Management 5-6 5-6 
Related Types. Planeleaf willow/water sedge (with or without Cost of Rehabilitation 5-6 5-6 
Wolf willow) on deeper, less permeable soils at lower elevations. 
Ecological Type RJ11.0 CTA C.1.B Whole ET 
Cvr Cnst Cyr Cnst Cvr Cnst 
TREES 
SHRUBS 
SAGL Salix glauca -- 0 1.0 50 0.7 33 grayleat willow 
SAPL2 Salix plan.folia 98.0 100 99.0 100 98.7 100 planeleaf willow 
GRAMINOIDS 
AGME3 Agrostis mertensii -- 0 0.2 50 0.1 33 Arctic bentgrass 
CASC12 Carex scopulorum 28.0 100 -- 0 93 33 cliff sedge 
JUME3 Juncus mertensianus -- 0 75 50 5.0 33 blackheaded rush 
FORBS 
ACROT Acomastylis rossii ssp. turbinata -- 0 15 50 1.0 33 alpine avens 
ACCO4 Aconitum columbianum -- 0 1.5 50 1.0 33 monkshood 
ANNAZ Anemonastrum narcissiflorum ssp. zephrum —-- 0 is, 50 5.0 33 Narcissus anemone 
ARLO6 Amica longifolia -- 0 1.0 50 0.7 33 longleaf amica 
ARSC Artemisia scopulorum -- 0 2.5 50 ifst 33 alpine sagebrush 
CACO6 Cardamine cordifolia -- 0 2.0 50 13 33 heartleaf bittercress 
CA0C4 Castilleja occidentalis -- 0 ho 50 1.0 33 paintbrush 
CARH4 Castilleja rhexifolia -- 0 2.0 50 13 33 Splitleaf paintbrush 
CLRH2 Clementsia rhodantha 5.0 100 -- 0 eh, 33 rose crown 
DRAL4 Draba albertina -- 0 0.2 50 0.1 33 hairy whitlow-wort 
EPSA Epilobium saximontanum -- 0 1.0 50 0.7 33 willow-herb 
ERSI3 Erigeron simplex -- 0 2.5 50 es 33 one-stemmed fleabane 
ERSU2 Erigeron subtrinervis -- 0 0.2 50 0.1 33 threenerve fleabane 
LIBIH Ligularia bigelovii var. hallii -- 0 Us) 50 1.0 33 Bigelow groundsel 
MECI3 Mertensia ciliata -- 0 Zoe 100 Wed 67 mountain bluebells 
MI0D2 Micranthes odontoloma -- 0 2.5 50 Wa 33 brook saxifrage 
PODi2 Potentilla diversifolia 04 100 1.0 50 08 67 varileaf cinquefoil 
PRPA Primula parryi 0.4 100 1.0 50 0.8 67 Parry's primrose 
PSLE Psychrophila leptosepala 33.0 100 45 100 140 100 elkslip marsh-marigold 
PUPAS Pulsatilla patens 40 100 -- 0 ihe 33 American pasque flower 
SETR Senecio triangularis -- 0 2.0 50 13 é8) arrowleat groundsel 
SIPR Sibbaldia procumbens -- 0 1.5 50 1.0 33 creeping sibbaldia 
STUM Stellaria umbellata -- 0 1.0 50 0.7 33 umbellate starwort 
SWPE Swertia perennis -- 0 1.0 50 07 33 Star gentian 
TRPAS Trifolium parryi -- 0 2.5 50 17 33 Parry clover 
VACA3 Valeriana capitata -- 0 1.0 50 07 33 capitate valerian 
VENU2 Veronica nutans 0.2 100 0.1 50 0.1 67 American alpine speedwell 
GROUND COVER 
.BARESO bare soil 12.0 100 2.5 50 57 67 bare soil 
LITTER litter and duff 87.0 100 96.5 100 93. 100 duff litter 
ROCK cover grav+cob+ston 1.0 100 1.0 100 1.0 100 grav+cob+ston cover 
.BRY mosses + lichens on soil 60.0 100 10.0 100 26.7 100 on soil mosses + lichens 
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15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


16. Grayleaf Willow-Barrenground Willow Series 


General Description 
Salix glauca-Salix brachycarpa Series, described new here, 


based on Salix pseudolapponum Series of Hess (1981) and Hess 
and Wasser (1982); and on the Salix glauca Series of Komarkova 
(1986). Also based on the Salix brachycarpa Series of Kittel and 
others (1994); and the Salix brachycarpa Alliance of Kittel and 
others (1996). The name Salix pseudolapponum is now 
considered to be a synonym of Salix glauca. 

Occurs on convex rocky slopes in the high Subalpine and 
lower Alpine (Padgett and others 1989). These sites have a very 
short growing season; even though the sites are wet year-round, 
the water is seldom in liquid form. Many of these sites may 
freeze nearly every night, so the growing season is measured in 
hours, not days; the concept of “growing season” may not even 
be valid here. 


Distribution 
In the UGB, elevations are 9,240-10,840-12,300 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation ET. Page 
Grayleaf willow-barrenground willow/water sedge  9,240-12,080 RI9.5 
(SAGL-SABR/CAAQ) 
phase water sedge (CAAQ) 9,240- 11,000 —Ph. 1 
phase tufted hairgrass (DECE) 11,800-12,080 —Ph. 2 


Vegetation Management Practices 
Burning would favor tufted hairgrass (Deschampsia cespitosa) 


where it occurs, but sites must be protected afterwards, since 
young hairgrass is more palatable (Hansen and others 1988). 

Grazing these sites by livestock tends to decrease sedges to 
the benefit of more resistant plants such as tufted hairgrass. 
Continued heavy grazing can reduce the production and vigor of 
tufted hairgrass and result in invasion by exotics such as 
Kentucky bluegrass or others. 


Fire Ecology 
Burning would favor tufted hairgrass (Deschampsia cespitosa) 


where it occurs, since it is more resistant than other plants here 
(Hansen and others 1988). 


Insects and Diseases 
Unknown. 


Livestock Range Management 


These sites are mostly too high in elevation for practical 
grazing by cattle, but they can be used by domestic sheep. 
Grazing should be limited to seasons when the soil is dry, and at 
light to moderate levels (Hansen and others 1988). 


Wildlife Management 

This type is apparently used by bighorn sheep in high- 
elevation ranges. The type is a component of “other” range (range 
used but not assignable to summer or winter ranges) for bighorn 
sheep in the Buffalo Peaks area, to the northeast of the UGB; 
much of the summer range is in the alpine belt, above these sites. 
Within the “other” range, willow species (Salix) and sedge 
species (Carex) are significant parts of bighorn sheep diet 
(Shepherd 1975). 


Mapping and Map Units 
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Sites are small to medium-sized, and usually isodiametric. 
Sites are easily distinguished on aerial photographs. 


Roads and Trails 

Unsuitable for roads or construction, because of the wet soils 
in summer and frost-heave in winter. Generally, roads and trail 
construction is not suitable. Level crossings could be riprapped or 
stabilized with rock, or the riparian area could be bridged. Most 
fills will have to have high rock content, and will require a 
culvert. Winter use (snowmobile or ski) can be planned, and will 
have little effect. Site and watershed damage may occur in the 
early spring and late fall-early winter, when the sites are still 
liquid but may not be accessible by management personnel, so 
transportation must be prevented then. 

Off-road vehicles can cause extensive damage in the summer, 
or even worse in the early spring and late fall when the sites are 
the wettest. Off-road vehicle use (except in the deep winter) 
should be discouraged wherever possible. 


Hydrology 
These short willows are usually covered with snow much of 


the year. Sites in good condition (with good willow and sedge 
cover) have high bank stability and good ability to withstand 
floods without damage (Hansen and others 1988-1989). In good 
condition, such sites provide great natural watershed protection, 
and often can provide water in the stream that would not 
otherwise be there in late season. 


Revegetation 
Revegetation is difficult, and rehabilitation will take a long 
time, due to very unfavorable climate. If the willows have been 
removed, snow will likely not stay on the slope, and the sites will 
be even colder than before. Managers would be well advised to 
prevent any disturbance. 


Recreation Management 

Scenic values can be high, especially when the sites are in 
good condition. Wildlife viewing values can be high (Hansen and 
others 1989ab). 

Rutting can be severe from camping, hikers, or packstock 
(Hansen and others 1989ab). Off-road vehicles can cause 
extensive damage in the summer, or even worse in the early 
spring and late fall when the sites are the wettest. Off-road 
vehicle use (except in the deep winter) should be discouraged 
wherever possible. 
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Distinguishing Features. Upper Subalpine streamsides and 


: j Phase 1 Phase 2 
Steep moist slopes, short willows (grayleaf, barrenground), very : . 
cold Histosols or Aquolls. Vegetation Water sedge and tufted Tufted hairgrass with other . 
hairgrass; sedges and lower alpine species; 


Distribution. High-Subalpine streamsides and moist steep 
slopes in the Gunnison Basin. This type is known from the high 
mountains of western Colorado. It has been seen in northern 


total live cover 200 - 320% total live cover 95 - 120% 


New Mexico. Soils Cryohemists and Cryosaprists, Cryaquolls, 
Ecological Type. The following table lists conditions at PD - MD - WD vw 


climax, common to the whole Ecological Type. Phase variations | | andform |0.0 - 5.0% slope, 9240 - 1100/10 - 22% slope, 11800 - 12080 
ft 


and ieee types (seral expressions) are described below. 
Component |Description Geology 


Vegetation | Grayleaf willow (SAGL) and/or barrenground willow (SABR), 
























water sedge (CAAQ); shrub cover usually complete or nearly Water 
: complete Climate Mostly in Rainshadow Outside Rainshadow 
Soils Histosols, Cryaquolls, Cryumbrepts 
Landform | Gentle to modertesiopes. aiken on Vegetation: Diversity moderate, TLC/S is 4.5-10.6. 
Geology OTe), eo 
Water | 
Climate mn . 
Other 
Variations. 
Phase 1. CAAQ(n=7) Phase 2. DECE (n=2) _ Comments 
Shrub Cover 0 - 82.9 - 146% 98 - 102.8 - 108% Max. 1.5 m, SAGL-SAPL2-SABR-PEFL15 
Gram. Cover 0- 72.2- 101% 2- 16.7 - 32% CAAQ-DECE-CAEB, remarkably low in Phase 2 
Forb Cover 0- 34.0- 51% 41-79.4- 117% High in Phase 2 
Rock Cover 0-0.8- 4% 0-0.5-1% 
Bare Soil Cover 0-0.5-2% 1-26-4% 
Total Live Cover 201 - 244.2 - 307% 141 - 198.9 - 256% More cover in Phase 1 
No. Species 15-27-47 22 - 26 - 29 
Plant Associations. © Salix glauca-Salix brachycarpa/Carex Landforms and Geology. Flat to very gentle (slope < 5%) to 


aquatilis described as new here. @ Salix glauca-Salix | moderate (in Phase 2), alluvial bottoms, streamsides, and bogs. 
brachycarpa/Carex aquatilis phase Deschampsia cespitosa, | Phase © CAAQ is in the Upper Subalpine, but Phase @ DECE is 
described as new here, based on Salix brachycarpa/Deschampsia | at the Subalpine-Alpine ecotone. 
cespitosa Webber 1976 and on Salix Phase 1. CAAQ Phase 2. DECE 
pseudolapponum/Deschampsia_ cespitosa Hess 1981-1982, Elevation 9240- 10054-11000 ft 11800 - 11940 - 12080 ft 
Johnston 1987. Aspect 51 - 149 - 298° (r=0.26) 248 - 292° 
Soils: Phase © CAAQ Sampled as Cold Histosols (Cryic to — Oe ee 10.5 - 16.3 - 22.0% 
Pergelic), Loamy (on average), well-drained. Phase @ DECE | Formation Alluvial and Colluvial, from a wide variety of 
Sampled as Shallow-mollic Cryaquolls and Cryumbrepts. The | Sources, Igneous-Metamorphic. 
one that was completely sampled was Loamy and very well- 
drained. 
















Phase 1. CAAQ Phase 2. DECE 
Total Depth 70 - 92.4 - 136 cm 33 - 73.5-114cm 





Mollic Depth 38 - 73.0 - 136 cm 0-9.0- 18cm 
Permeability 28 - 38.6 - 51 62 
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16. Grayleaf Willow-Barrenground Willow Series 





















willow-shrubby cinquefoil 
water sedge-tufted hairgrass- 
bluegrass 
B. Barrenground willow- 

shrubby cinquefoil- 
reedgrass-water sedge 
C. Grayleaf/barrenground 
willows-forbs- 
tufted hairgrass 









LM 









LS-LM 









Succession. Succession usually involves vegetation, land, 
water, and soil all acting together. This is a very cold climate, 
that these sites are usually distinguishable as riparian sites even 
at an early seral stage, with a little practice. Some sites 
(especially in Phase ®) are actually on a fairly steep slope. 

Related Types. This is the only type in our area dominated by 
these species. 

Adjacent Types. Spruce-fir Krummholz on drier, better- 
drained benches and slopes. Thurber fescue grasslands on deeper, 
loamier, better-drained uplands. 

Wildlife Management. Obstruction 48-70.4-83%, Moderate- 
Very High-Very High in C.t. A; 70%, High-Very High in C.t.C. 


PTOU. d 
Shrub Graminoid (non-tree), | Shrub Prod. Prod., 
Community Type #S Cover Cover |Forb Cover}  Ib/ac/yr lb/ac/yr lb/ac/yr Comments 
A. Grayleaf willow-planeleaf 5 65-150% (1300-2100) | (400-900) 


65-105% | 25-130% | (2400-2600) 
ibe 107% (2400-2600) | (600-800) | (750-900) 
90-110% pets 40-120% | (2000-2600) | (1900-2100) | (0-400) 


CTA 


































Often at alpine ecotone 






Resource Values. 
Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 


C.t.A C.t. B 
2-3 3-4 
1 - 2 (wet)| 1 - 2 (wet) 

0-1 0-1 






1 1 
: 4-5 
122 





4-5 | 
1-2 
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CT.B CT.C Whole ET 


Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr__Cnst 
TREES 


Ecological Type RI9.5 Phase 1 Phase 2 

SHRUBS 
ARCA13 _— Artemisia cana 0:2 aeali7 -- 0 -- 
DIINS Distegia involucrata Ostend 7 -- 0 - 
PEFL15 Pentaphylloides floribunda 5/563 - 0 46 
SABE2 Salix bebbiana OC aaa -- 0 0.8 
SABR Salix brachycarpa SHI 9 l7/ 20.0 50 -- 
SADR Salix drummondiana 2.0 33 -- 0 De 
SAGE2 Salix geyeriana 86 © 6/ -- 0 91 
SAGL Salix glauca 50.5 83 80.2 100 60.6 
SAM02 Salix monticola O63 -- 0 0.0 
SAPL2 Salix planifolia 209 67 sl) 50 Zon 
SAWO Salix wolfii 04 17 -- 0 0.5 

GRAMINOIDS 
AGID Agrostis idahoensis O:6aeT7 -- 0 -- 
BRCA10 Bromopsis canadensis 04 17 -- 0 0.5 
CACA4 Calamagrostis canadensis TOPS 33 28 50 0.0 
CAST36 Calamagrostis stricta 06 17 -- 0 0.7 
CAREX Carex Oke 17, -- 0 12 
CAAQ Carex aquatilis 48.0 83 -- 0 56.5 
CABE2 Carex bebbii radi AW! -- 0 -- 
CAEB Carex ebenea COn wall7” -- 0 (68) 
CAEG Carex egglestonii 04 33 -- 0 0.5 
CALA31 Carex lachenalii -- 0 (agen &it) -- 
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0 1.3 100 -- 0 0.2 13 hoary sagebrush 

0 0.8 100 -- 0 Osa S bush honeysuckle 
80 11.5 100 -- 0 43 63 shrubby cinquefoil 
20 -- 0 -- 0 0.5 13 Bebb willow 

0 19.6 100 20.0 50 74 25 _ barrenground willow 
20 0.4 100 -- 0 15 25 blue willow 
60 6.2 100 -- 0 64 50 Geyer willow 

100 -- 0 80.2 100 57.9 88 — grayleaf willow 

20 3.57) 100 -- 0 0.4 25 _ serviceberry willow 
80 -- 0 PAT He0 16.4 63 _ planeleaf willow 
20 -- 0 -- 0 03 13 Wolf's willow 

0 3.8 100 -- 0 0.5 13  — Idaho bentgrass 
20 -- 0 -- 0 03 13 fringed brome 
20 6.3 100 28 50 1.5 38 _ bluejoint reedgrass 
20 -- 0 -- 0 04 13 Northem reedgrass 
20 -- 0 - 0 07 13 sedge 
80 5.8 100 - 0 36. 63 water sedge 

0 11.7 100 - 0 15 13 Bebb's sedge 
20 -- 0 -- 0 45 13 — ebony sedge 
40 0 -- 0 03 -25 Eggleston sedge 

0 0 2.2 50 06 13 sedge 


CAUT 
DAIN 
DECE. 
ELTR7 
ELRE3 
FEID 
FETH 
GLST 
JUAT 
KOMA 
LUCO6 
POCU3 
POLE2 
POPR 


ACLAS 
ACROT 
ACC04 
ANNAZ 
ANRO2 
AQco 
ARAN7 
ASTER 
CACO6 
CANUM2 
CHANS 
CIRSI 
CLRH2 
COSC2 
ERFO3 
FRVE 
FRVI 
GASE6 
GENTI 
GERI 
GEMA4 
LALE2 
LIPU6 
LUAR3 
MECI3 
ORLU2 
OXFE 
POLEM 
POPU3 
PODI2 
POPUS 
PSMO 
PSLE 
RHIN11 
SEIN2 
SOMU 
STCR 
STUM 
SWPE 
TAOF 
THFE 
TRDA2 
TRRE3 
VEAM2 
VIOLA 
VINU2 
FORB 


-BARESO 
LITTER 
ROCK 
STONES 
-LIVEPL 
WATER 
.BRY 
.MOSSON 
-ELKPEL 
WOOD 
.WO0D13 


Ecological Type RI9.5 


Carex utriculata 
Danthonia intermedia 
Deschampsia cespitosa 
Elymus trachycalus 
Elytrigia repens 

Festuca idahoensis 
Festuca thurberi 

Glyceria striata 

Juncus ater 

Koeleria macrantha 
Luzula comosa 

Poa cusickii 

Poa leptocoma 

Poa pratensis 

FORBS 

Achillea lanulosa 
Acomastylis rossii ssp. turbinata 
Aconitum columbianum 
Anemonastrum narcissiflorum ssp. zephrum 
Antennaria rosea 
Aquilegia coerulea 
Argentina anserina 

Aster 

Cardamine cordifolia 
Carduus nutans ssp. macrolepis 
Chamerion angustifolium 
Cirsium 

Clementsia rhodantha 
Conioselinum scopulorum 
Erigeron formosissimus 
Fragaria vesca 

Fragaria virginiana 
Galium septentrionale 
Gentianodes 

Geranium richardsonii 
Geum macrophyllum 
Lathyrus leucanthus 
Ligularia pudica 

Lupinus argenteus 
Mertensia ciliata 
Orthocarpus luteus 
Oxypolis fendleri 
Polemonium 
Polemonium pulcherimum 
Potentilla diversifolia 
Potentilla pulcherrima 
Pseudocymopterus montanus 
Psychrophila leptosepala 
Rhodiola integrifolia 
Senecio integerrimus 
Solidago multiradiata 
Stellaria crassifolia 
Stellaria umbellata 
Swertia perennis 
Taraxacum officinale 
Thalictrum fendleri 
Trifolium dasyphyllum 
Trifolium repens 
Veronica americana 
Viola 

Viola nuttallii 

forb unknown 

GROUND COVER 

bare soil 

litter and duff 

cover grav+cob+ston 
stone > 25cm 

live plant bases 

water open 

mosses + lichens on soil 
moss on soil 

droppings elk 

wood > 1 in diam. 
wood 1-3 in diam. 


Phase 1 


Cvr 
0.6 


40 


84.8 
0.6 
74 
6.1 
1.0 
11.0 


0.2 
13 


Cnst 
33 
33 
83 
17 
33 
17 
17 
17 
33 
ilt/ 
17 

0 
0 
50 


100 
17 
17 

0 
33 
0 


33 
17 


17 


100 


100 


Phase 2 
Cvr_ _Cnst 
-- 0 
-- 0 
8.6 100 
O:2araro0) 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
13 50 
07. 50 
-- 0 
3.5 100 
12.0 100 
-- 0 
11.3 100 
-- 0 
2.8 100 
-- 0 
-- 0 
-- 0 
-- 0 
05 50 
-- 0 
02 50 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
-- 0 
45° 50 
40 50 
13750 
-- 0 
-- 0 
-- 0 
78 100 
1.6 100 
-- 0 
0 

-- 0 
239750 
4:07 7 50 
2 S50 
-- 0 
150 
-- 0 
-- 0 
-- 0 
7.6) 50 
-- 0 
07 50 
TE bse 
oh Sy 
-- 0 
26 100 
94.1 100 
O59 850 
-- 0 
29 50 
-- 0 
- 0 
15. 50 
-- 0 
-- 0 
ODio0 


Cyr 
0.6 
0.0 
6.1 
0.8 
1.5 
15 
1.5 
0.6 


6.5 


CT.A 
Cnst 
20 
20 
80 
20 
40 
20 
20 

0 

20 

0 

0 

0 

0 

40 


100 


Cyr 


CT.B 
Cnst 


16. Grayleaf Willow-Barrenground Willow Series 


Cvr 


0.7 100 * 


d3 
1.8 


25 
11.3 
2.2 
18 


57.4 


95.0 


11 


07 
79 


100 
100 


100 
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100 
100 


100 
100 


100 
100 


100 


78 
16 


CT.C 
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100 
100 


100 
100 


Whole ET 
Cvr_ _Cnst 
05) 25 
02m 125 
6.2 88 
0.6 25 
09 25 
09 13 
09213 
O:3alS 
W825 
0.3), ors 
0:2re 13 
03 13 
O2aA13 
AT 20ee38 
ia 106 
S20" 38 
0233 
28% 25 
13°) 925 
Ofer 25 
0.2925 
One 1a) 
om ee5 
0:2) 13 
0:1 13 
O53 
02m eo 
Tide. 38 
TOW 13 
D2 TS 
6:77 50 
Ontie25 
Onl 
Uae et 
14, "38 
OTF 713) 
leas 
Oat 
04 25 
Oils 
O4te aS 
06 25 
345 150 
04) 25 
0:4, 725 
09 13 
34 38 
AcUiewe lo 
Ope 
OSes 
Stine 
OS 3 
09 25 
44 50 
SiO) oS: 
Rs) ak 
emer ts 
2 eial'S 
1.0 50 
ALS) eal 3 
2.0 38 
14 63 
87.1 100 
DER ike 
04 13 
6.2 88 
4S Se38 
Uae 13 
8.6 50 
0.2 25 
10° 13 
Oe 


beaked sedge 
timber oatgrass 
tufted hairgrass 
slender wheatgrass 
quackgrass 

Idaho fescue 
Thurber fescue 
fowl mannagrass 
Baltic rush 

prairie junegrass 
field woodrush 
bluegrass 

bog bluegrass 
Kentucky bluegrass 


westem yarrow 
alpine avens 
monkshood 
narcissus anemone 
rose pussytoes 
Colorado columbine 
silverweed 

aster 

heartleaf bittercress 
musk thistle 
fireweed 

thistle 

rose crown 

Rocky Mountain hemlock-parsley 
beautiful fleabane 
European strawberry 
Virginia strawberry 
northem bedstraw 
Arctic gentian 
Richardson geranium 
large-leaved avens 
aspen peavine 
groundsel 

silvery lupine 
mountain bluebells 
yellow owl-clover 
Fendler cowbane 
Jacob's ladder 
Jacob's ladder 
varileaf cinquefoil 
beauty cinquefoil 
mountain parsely 
elkslip marsh-marigold 
king's crown 
lambs-tongue groundsel 
mountain goldenrod 
fleshy starwort 
umbellate starwort 
Star gentian 
common dandelion 
Fendler meadow-rue 
whiproot clover 
white Dutch clover 
American brooklime 
violet 

Nuttall violet 
unknown forb 


bare soil 

duff litter 
grav+cob+ston cover 
stone 

live plant bases 

open water 

on soil mosses + lichens 
on soil moss 

elk droppings 

> 1 in diam. wood 
1-3 in diam. wood 
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16. Grayleaf Willow-Barrenground Willow Series 


17. Water Sedge Series 


General Description 
Carex aquatilis Series of Hess (1981) and Komarkova (1986); 


and the Carex aquatilis Alliance of Kittel (1996). Also includes 
the Carex utriculata (rostratay Series of Hess and Wasser (1982) 


and Komarkova (1986), andthe Carex utriculata Alliance of 


Kittel (1996). Probably closely related to the Carex-Tufted 
Hairgrass Series of Donart and others (1978). Includes the Carex 
scopulorum Series, the Carex praeceptorum Series, the Juncus 
ater Series, and the Eleocharis quinqueflora Series of 
Komarkova (1986). 

Small to medium-sized patches (2-100 m?) in nearly flat 
bottom positions, sometimes associated with a stream channel, 
but more often not (Sturges 1968, Briggs and MacMahon 1983). 

Where beaked sedge (Carex utriculata) and water sedge 
(Carex aquatilis) occur together, beaked sedge occupies the 
wettest microsites, with water sedge in slightly better-drained 
(marshy rather than ponded) microsites (Kittel and Lederer 1993, 
Girard and others 1995). Beaked sedge dominated occurs in this 
Series associated with water sedge, and also invades old beaver 
ponds in tall-willow sites (Kittel and Lederer 1993). 

When disturbed, tufted hairgrass (Deschampsia cespitosa) and 
non-riparian forbs increase at the expense of water sedge or 
beaked sedge; with continued disturbance, the site becomes dryer 
and may eventually be dominated by Kentucky bluegrass and 
dandelion (Girard and others 1995). 

Precipitation zone: 740-890-1,200 mm/yr (29-35-47 in/yr), 
85-90% of which is snow (Sturges 1968, Cooper 1990, Cooper 
and Andrus 1994). Growing period 65-80 da (Sturges 1968, 
Chapin 1981). July mean air temperature 8-9°C (Chapin 1981). 
Growing season (7/1-9/10) precipitation 110 mm (4.3 in) (Sturges 
1968). 

Johnson (1996) gives environmental parameters of several 
sites in north-central Colorado, for the summer of 1992: 


Charactenstic Value + SD 
Soil pH 6.70 + 0.53 
Ca, mg/l 2.97 + 0.74 
Mg, mg/1 1.20 + 0.16 
K, mg/l 0.40+0.21 
Na, mg/] 1.93 + 0.31 
Peat depth, cm >165 
Water temperature, °C 14+ 6.2 
Water table depth, cm +9.80+ 2.95 


Cooper and Andrus (1992) give similar data for several sites 
in west-central Wyoming: 


Characteristic Min-Avg-Max 
Soil pH 5.9-6.2 - 6.8 
Ca’*, mg/l 1432.9 35,3 
Mg”", mg/l 0.25'0.541.0 
Na’, m 0.8-1.3-2.3 


Soil heat sum 1350 °-da (total above 0°C for growing season 
at 10 cm depth) (Chapin 1981). Mean annual soil temperature 2- 
4-6°C, mean summer soil temperature 8-9-11°C (Jensen 1989), 
mean July soil temperature 12-14.3-17°C (Chapin 1981). 


Summer temperature and soil depth 
Chapin (1981) 
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Sturges (1968) measured evaporation and evapotranspiration 
in a southeast Wyoming bog. By regression, Sturges (1968) 
derived an equation relating potential evapotranspiration (£, mm) 
to daily pan evaporation (p, mm): 
E =7.1374 p +1.4986 


Se ns OO BS idee wd 
Evaporation & evapotranspiration 
Sturges (1968) 








Bog Evapotranspiration, mm 
Pan Evaporation, mm 


























19 8/4 8/5 


8/10 9/1 g/2 Avg. 
Date, 1965 


“© BogET ~-© Pan Evap 


Andersen and others (1979) defined four Snow Zones in and 
around these sedge meadows, based on a Study area that was in 





Chapin (1981) also measured these soil characteristics at | 2PProximately Midseral stage, with dominance by forbs. 


various soil depths: 





Soil Depth, cm 
Characteristic 5 15 25 35 
Bulk density, g/cm? DAG. 0270 (OSGIO55 
Organic content(% dry) 58.6 43.9 25.7 342 
H 3:13 | *449 94 43" Bas 


p 
Available P, g/cm? 3.6 25 2.6 3.1 
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Snow Emergence Above-ground Production, kg/ha/yr 


Zone _Dates(Mean) Forbs Grasses Sed es Rushes Total 


1 < 5/29 (5/18) 1,168 384 120 24 1,696 
2 5/29-6/11 (6/5) 1,272 536 104 8 1,920 
a 6/12-23 (6/17) 1,176 360 192 40 1,768 


4 > 6/23 (6/29) O560 7192 23) 64__—+1.144 


Production before and after grazing by domestic sheep was as 


17. Water Sedge Series 


Fires tend to lead to increases in bluejoint reedgrass 


follows, from exclosures in Snow Zones 2 and 3 (Andersen and | (Calamagrostis canadensis) or tufted hairgrass (Deschampsia 


others 1979): 


Above-ground Production, Average 
kg/ha/yr (min-avg-max) Utilization 


Species Class Before Grazing After Sheep Grazing Rate! 


Forbs 370 - 1077 - 1920 320 - 554 - 780 48.6% 
Grasses 110 - 839 - 1430 50 - 558 - 1010 33.5% 
Sedges 60 - 152 - 240 160-193-220 — increased 
Rushes 0-8- 30 0-2-4 75.0% 
Total 1970 - 2077 - 2136 _1000 - 1280 - 1460 38.4% 





1. For domestic sheep; I calculated this. 

In north-central Colorado, Cooper (1990) found above-ground 
production in a near-climax sedge bog to be 3,800-4,700 
kg/ha/yr. Cooper (1990) carbon-dated one site and found it to be 
> 11,000 yr old. 

In northern Utah, Briggs and MacMahon (1983) studied 20 of 
these sedge wetlands, and found above-ground production to be 
780 - 1487.5 - 3600 kg/ha/yr. 





Relationship between standing water and production 
Briggs and MacMahon (1983) 














Water Regime 





Moisture Classes: A. Running water year-round; B. Running water in 
spring, standing water all summer; C. Standing water all summer; D. 
Standing water half of summer; £. Standing water only in early summer 
(Briggs and MacMahon 1983). 


Distribution 
In the UGB, elevations are 9,530-10,330-12,040 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 

Water sedge/tufted hairgrass (CAAQ/DECE) 9,530- 12,040 RJ10.1 
phase beaked sedge (CAUT) 9,870-10,900 —Ph. 1 
phase tufted hairgrass-reedgrass 9,530- 12,040 —Ph. 2 
(DECE-CACA4) 


Vegetation Management Practices 


Burning to remove excess litter and increase forage 
production is possible (feasible only in the rare very dry seasons) 
but I don’t recommend it since it reduces erosion protection and 
bank stability (see Kovalchik 1987, Hansen and others 1988). 
Burning would favor tufted hairgrass (Deschampsia cespitosa) 
and bluejoint reedgrass (Calamagrostis canadensis) where one of 
them occurs, but sites must be protected afterwards, since these 
grasses are more palatable when young (Hansen and others 
1988). Sites must sometimes be unused the year before, too, in 
order to build up fuels (Hansen and others 1989ab). 


Fire Ecology 


cespitosa) where one of these is present (Hansen and others 
1988). 


Insects and Diseases 


Livestock Range Management 


Season-long grazing will damage plants, compact soils, and 
lead to declining water tables (Hansen and others 1988) or 
hummocking (Manning and Padgett 1989, Kittel and Lederer 
1993). However, these sites often remain wet throughout the 
growing season and so they are somewhat resistant to livestock 
access (Girard and others 1985). Sites recover quickly if given 
complete or seasonal rest (Hansen and others 1988). 

Beaked sedge and water sedge are sometimes grazed heavily 
in situations where livestock can access them, usually in late 
season when the sites are not too wet (Kovalchik 1987). Also, in 
those late seasons upland forage may not be as palatable. Sedges 
and grasses of earlier seral stages (in our area: Eggleston sedge, 
Bebb sedge, tufted hairgrass, bluejoint, Baltic rush) are in dryer 
patches and so are more accessible by livestock, and many of 
them are more palatable. So once livestock gain access to these 
sites, either by working their way in from the edges, or else in dry 
years, deterioration is fairly rapid (Girard and others 1985). The 
late seral plants in this series seem similar to those in Montana 
(Hansen and others 1989ab) or Nevada (Manning and Padgett 
1989), but the earlier seral plants are different species altogether. 


Wildlife Management 
Waterfowl use the seeds of water and beaked sedges, and use 


the sites for nesting and cover (Hansen and others 1988). 


Mapping and Map Units 


Sites are usually small to medium-sized, rarely large. They are 
almost always isodiametric, and rarely associated with a stream 
channel. 


Roads and Trails 

Very poorly suitable for roads, trails, or construction of any 
kind, since wet or snow-covered year-round. Crossings (for other 
than deep-winter use) must be bridged or stabilized, and fills 
must have a culvert. Attempted level crossings would be 
disastrous to road/trail costs and to the site. Since the sites are 
often small, such disasters are easily avoided. Site and watershed 
damage may occur in the early spring and late fall-early winter, 
when the sites are still liquid but may not be accessible by 
management personnel, so transportation must be prevented then. 


Hydrology 
Soils are poorly drained, and sites often remain wet 


throughout the growing season, water table at or above the 
surface, and covered with snow all winter (Hess 1981, Kittel and 
Lederer 1993). Low energy flooding is effectively trapped by the 
dense vegetation and dense root mats (Youngblood and others 
1985-1989). 


Revegetation 
Natural revegetation can be rapid if the water table can be re- 


established near the surface; water sedge re-invades rapidly 
(Kovalchik 1987). If the water table has dropped, small check- 
dams or improved grazing systems can be used to bring it up 
(Kovalchik 1987). Willows (planeleaf or Wolf) could be planted 
from rooted cuttings on the slightly better-drained edges of these 
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17. Water Sedge Series 


sites if desired, but they will likely not establish within these 
sites, they must be protected from beaver, big game, and 
livestock (Kovalchik 1987). 


Recreation Management 

Generally unsuitable for on-site summer recreation of any 
kind, since the sites are wet or snow-covered year-round. 
Recreation and trail use in these sites should be confined to 
transportation (ski, snowmobile) during the deep winter when 
they are frozen and snow-covered. Access to an adjacent stream 
for fishing should be directed to dryer sites if possible. 

Rated as Very Susceptible to trampling damage by humans 
(Cole 1985). Rutting can be severe from camping, hikers, 
packstock, or fishers (Hansen and others 1989ab). Fortunately, 
these small sites are easily avoided by those users. Off-road 
vehicles can cause extensive damage in the summer, or even 
worse in the early spring and late fall when the sites are the 
wettest. Off-road vehicle use (except in the deep winter) should 
be discouraged wherever possible. Off-road vehicle use can 
usually be easily diverted from these small sites. 
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Distinguishing Features. Poorly-drained flat basins, no 
willows, water sedge, tufted hairgrass, beaked sedge, 
Cryohemists. 

Distribution. Flat basins holding water, somewhat away from 
streams in the Gunnison Basin. This type is also known from 
through the Rocky Mountains from western Wyoming and Idaho, 
through the mountains of eastern Utah, and in northern and 
central Colorado. It has been seen in northern New Mexico. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 


Component |Description 

Vegetation |No woody plants, but sometimes a few short willows 
around margins of site, dominated by water sedge, beaked 
sedge, and/or tufted hairgrass 


Jewewewnncoeowon en eneoees neon e noone c cnn cece co cwnce cc ewescwececeenceee. 










Soils 


Landform —_|Flat to very gentle (<5%), bottoms, usually with no channel 
gee i RW SAAT TC OA 
Water High water table throughout season (in good site condition) 
a Fe Mad ile A ciel he ir eat abe Se a la es 






Phase 1. CAUT Phase 2. DECE- 
n=/7 CACA4 (n=15 
Shrub Cover 0-7.6- 22% 0- 0.8 - 8% 
Gram. Cover 83 - 125.0 - 166% 6 - 82.6 - 196% 
Forb Cover 0 - 25.0 - 96% 0 - 38.8 - 161% 
Rock Cover 0-0.8- 2% 0- 2.5 - 25% 
Bare Soil Cover 0- 12.5- 40% 0- 12.7 - 45% 


Total Live Cover 83- 158.5- 262% 45-122.2- 277% 


No. Species 2-17-37 3-10-19 





Variations. 
Phase 1 Phase 2 
Vegetation | Beaked sedge dominant with water| Water sedge and/or other sedges 
sedge dominant 
Soils Depth 143 cm, Depth 15 - 155 cm, 
mollic depth 125 cm mollic depth up to 80 cm 
Landform 9870 - 10990 ft 9530 - 12040 ft 
Geology 
Water 
Climate 


Vegetation: Diversity moderate to high, TLC/S is 3.7-21.3. 


Comments 
Sparse, SAPL2 or SAGL, 0.3-0.6 m tall 


Various CAREX, DECE, CACA4, etc. 
Various species; GF layer 0.1-0.5 m tall 


Remarkably small number of species 





Plant___Associations. © Carex  aquatilis/Deschampsia 
cespitosa, described as new here, based on Carex aquatilis c.t. of 
Youngblood 1985. Phase Carex utriculata, described as new 
here, based on Carex aquatilis/Carex utriculata Hess 1981-1982, 
Johnston 1987 and on Carex utriculata c.t. of Youngblood 1985. 
@ Carex aquatilis/Deschampsia cespitosa phase Deschampsia 
cespitosa-Calamagrostis canadensis, described as new here. 

Soils: Both Phases Sampled as various kinds of Cryic, Aquic 
soils: Cryohemists, Cryofibrists, Histic Cryaquolls, and 
Cryaquepts. The one complete soil sample from Phase © is a 
Fluvaquentic Cryohemist, near the upper end of poorly-drained. 
Phase @ soils were Sampled from extremely poorly-drained to 
moderately drained. The soils of both Phases are often gleyed. 


Phase 1. CAUT Phase 2. DECE-CACA4 
Total Depth 143 cm 15 - 83.3 - 155 cm 


Mollic Depth 125 cm 0 - 43.0 - 80 cm 
Permeability 25 0 - 22.1 - 38 


Landforms and Geology. Flat to very gentle (slope < 5%), 
alluvial bottoms, streamsides, and depressions (basins) on 





benches. 









Phase 1. CAUT Phase 2. DECE-CACA4 
Elevation 9870 - 10330 - 10900 ft 9530 - 10416 - 12040 ft 
Aspect 120- 143 - 349° (r=0.43) 45 - 171 - 315° (r=0.30) 
Slope 0.0 - 1.1- 4.0% 0.0 - 1.7- 7.0% 
Formation Alluvial, from a variety of sources that produce clay, 
Igneous-Metamorphic-Sedimentary. 
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Community Types 


efa rub 
Status} #5 Cover 


LM-LS ber 0-10% 


Graminoid 
Community Type Cover 
A. Water sedge- 
(beaked sedge-) 
tufted hairgrass 
B. Beaked sedge- 


water sedge 





C. Wet forbs-sedges 





rfaminoid Prod. 
lb/ac/yr 
2365 





Forb Cover Comments 


(900-2500) 


Fa ss co 
oie “en ie a menor 
balan Lape, 5-40% 5-115% (50-250) 


Forbs such as VEAM, RANUN, 
PSLE, RUMEX 






ana oe alte a a 


101% 


ane alae ones 


F. Water sedge- 
marsh-marigold- 
wet forbs 


G. Annual bluegrass- 


Succession. Seral stage determination should compare with 
Community Type A. 

Succession is remarkably fast, considering how cold these 
sites are. The wet sedges and grasses that occupy these sites have 
good dispersal from seed, long viability in the soil, and vigorous 
vegetative reproduction. Therefore, the wet sedges and grasses 
reoccupy the site relatively quickly after disturbance, as long as 
the impermeable basin forming the site is not breached. This is a 
cold enough climate, that these sites are usually distinguishable 
as riparian sites even at an early seral stage, with a little practice. 

Very Early Seral to Early Seral. Weedy forbs and annuals, 
with increaser bottomland species such as Kentucky bluegrass, 
dandelion, Baltic rush, or alpine timothy. 


Resource Values. 








anette | ie 
: VE 31% 
weedy wet forbs-sparse 


(700-900) 


161% (1000-1200) 








(100-150) 


Annual bluegrass is Poa annua 









Early Midseral to Midseral. Mix of tufted hairgrass, a few 
wet sedges in the wettest spots, and moist-site forbs such as 
Veronica and Epilobium. 

Late Midseral to PNC. A thick sward of wet, rhizomatous 
sedges, with some tufted hairgrass mixed in, few forbs. 

Related Types. This is the only herbaceous wetland below the 
Alpine in the UGB. 

Adjacent Types. Planeleaf willow/water sedge forming the 
edges and boundaries of the sedge wetland on slightly better- 
drained soils. Thurber fescue grassland on the better-drained 
upland. Water sedge wetland is never adjacent to a forest. 

Wildlife | Management. Obstruction is 8-16.2-25%, 
Moderately Low to Low. 











esource Value 19 T. ia 
Potential Cattle Forage Production 3-5 1-2 0-1 3 4 1 
Grazing Suitability 0 - 1 (wet) 0 (wet) 2-3 1 - 2 (wet)| 1 - 2 (wet) sue. 
Developed Recreation 0-1 1 1 1 1 
Dispersed Recreation 0-1 1 1 1 1 
Scenic 23 3° Gh ito 43 2-3 9-371) Ona 
Road & Trail Stability 0 1 0 0 1 
Construction Suitability 0 0 0 0 0 
Deer & Elk Hiding Cover 0-1 0-1 0-1 0-1 0-1 0-1 
Deer & Elk Forage & Browse 0-1 0-1 0-1 0-1 0-1 0-1 
Watershed Protection 4-6 5-6 4-5 5-6 4-5 
Soil Stability 1-2 1-2 1-2 1-2 1-2 1-2 
Risk of Soil Loss - Natural 0-1 0-1 0-1 0-1 0-1 0-1 
Risk of Soil Loss - Management 4-5 4-5 4-5 4-5 4-5 4-5 
Risk of Permanent Depletion - Range 2-4 2-3 3-4 3-4 1-2 2-3 
Risk of Permanent Depletion - Wildlife 0-1 0-1 0-1 0-1 0-1 0-1 
Resource Cost of Management 4-6 5-6 5-6 4-5 5-6 4-5 
Cost of Rehabilitation 4-5 4-5 4-5 4-5 4-5 4-5 
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Phase 1 Phase 2 GAMA CT.B C.T.C C1T.D CIE C.T.F CT.G Whole ET 
Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst  Cvr Cnst_ Cvr Cnst Cyr Cnst  Cvr Cnst  Cvr Cnst Cvr Cnst 





Ecological Type RJ10.1 








TREES 
SHRUBS 
PEFL15 _—_— Pentaphylloides floribunda 10 14 0.0 13 07 30 -- 0 - 0 -- oO - oO - 0 - 0 03 14 shrubby cinquefoil 
SADR Salix drummondiana 09 14 -- 0 06 10 -- oO - 0 - oOo - 0 -- 0 -- 0 O35 blue willow 
SAPL2 _ Salix planifolia op Tt 0.8 40 3.5 50 09 75 0.3 25 80100 -- 0 13100 -- 0 2.2 50 planeleaf willow 
GRAMINOIDS 
AGROS2 Agrostis 17 14 -- 0 12 10 - 0 -- 0 - 0 - 0 -- 0 -- 0 He =i) bentgrass 
AGHU Agrostis humilis -- 0 05 7 -- 0 -- 0 -- 0 - 0 -- 0 73100 -- 0 O3F95 alpine bentgrass 
AGID Agrostis idahoensis 05 29. -- 0 03 20 -- 0 -- 0 -- oO - oO - 0 -- 0 02 9 Idaho bentgrass 
AGSC5 ~— Agrostis scabra -- 0 05 13 07 10 -- 0 037-25 0 -- 0 -- 0 - 0 03 9 rough bentgrass 
AGTH2 = Agrostis thurberiana -- 0 O35s/ == 0 10 25 -- 0 -- 0 - 0 -- 0 -- 0 O25 Thurber bentgrass 
ALAE Alopecurus aequalis -- 0 02 7 - 0 - 0 07 25 -- 0 - 0 - oO - 0 Oo a shortawn foxtail 
ALAL2 = Alopecurus alpinus 05 14 00 7 03 10 -- 0 -- oO - 0 - 0 0.0100 -- 0 01 9 alpine foxtail 
CACA4 _— Calamagrostis canadensis 47 43 25 47 63 50 25 01 25 -- 0 2.0100 -- oO - 0 3.2 46 bluejoint reedgrass 
CAST36 Calamagrostis stricta ~ 0.1 14 Ona 01 10 -- 0 05 25 -- oO -- oO - 0 - 0 01 9 Northem reedgrass 
CAREX Carex -- 0 Wee Th 19 10 - 0 - 0 - 0 Om = 0} a 0 08 5 sedge 
CAAQ Carex aquatilis 31.2100 37.3 80 61.9 100 3.55/5=, +18.0:100 02100 -- 0 734100 - 0 354 86 water sedge 
CABE2 _— Carex bebbii 03 14 O10) 37 02 10 - 0 01 25 -- oO - 0 (- 0 -- 0 01 9 Bebb's sedge 
CACA11 Carex canescens 20 29 -- 0 eee 05 25 -- 0 - 0 - 0 - 0) «(- 0 06 9 pale sedge 
CAEB Carex ebenea -- 0 09 7 -- 0 -- 0 - 0 - 0 - 0 13.0100 -- 0 0:6 s25 ebony sedge 
CAEG Carex egglestonii 2.3 14 hI a ie 720" = 0 = «(- 0 - 0 ~~ 0 - oO - 0 cee) Eggleston sedge 
CAHO5 ~— Carex hoodii -- 0 12a 18 10 - -- 0) h- 0 -- oO -- oOo - 0 -- 0 OS Hood sedge 
CAJO Carex jonesii -- 0 ABP 87 21 10, = 0 -- oO -- 0 - 0 - 0 - 0 Tecmo Jones's sedge 
CAPR4 Carex praeceptorum -- 0 43 13 -- OM 42:55 255 = 0 150100 -- 0 -- 0 -- 0 3.0 9 teachers' sedge 
CAPR5 _— Carex praegracilis 10 14 -- 0 07 B10 =e 0) (- Qo) (- Ome = 0 - 0 - 0 OS 3e5 silver sedge 
CASC12 Carex scopulorum -- 0 4.0: 19) ae =e OGG. 36255 ee OS a 0 2/0100... == oO - 0 3:0 29 cliff sedge 
CAUT Carex utriculata 65.6100 -- 0 291 50 420 50 -- 0 - oO - oO - oO - 0 209 32 beaked sedge 
CRBR12 = Critesion brachyantherum -- 0 02 7 03 10 -- 0) «(- 0 -- 0 - 0 - 0 -- 0 Ohleeeo little barley 
CRJU2 —Critesion jubatum 04 14 -- 0 03 10 -- oO -- Qo - oO - oO - oO -- 0 One 5 foxtail barley 
DECE. Deschampsia cespitosa 64 86 130 53 128 90 0.8 50 3.0 25 -- 0 93.0 100 28100 -- 0 109 64 tufted hairgrass 
ELQU2 __ Eleocharis quinqueflora 01 14 HU ea mmc 0 OS = 25s 0 450100 -- 0 -- 0 - 0 Zilles 9 few-flowered spike-rush 
ELTR7 Elymus trachycalus 0.0 29 OF os 02 30 -- 0) (- 0 -- 0 - 0 -- 0 -- 0 01 14 slender wheatgrass 
GLST Glyceria striata 04 14 -- 0 03 10 -- 0 - oO -- 0 -- 0 = 0) «(- 0 OS fowl mannagrass 
JUNCU Juncus 05 29 -- 0 04 20 -- 0) -- 0 - oO - 0 = 0) - 0 02 9 rush 
JUTR Juncus tracyi 12 14 -- 0 09 10 -- 0) h(- oO) =(- 0 - oO - 0 - 0 04 5 Tracy rush 
LUPA4 _Luzula parviflora -- 0 02 13 -- 0 01 25 -- oO -- oO - 0 28100 -- 0 01 9 millet woodrush 
MUFI2 Muhlenbergia filiformis 04 29. -- 0 03 20 -- 0 -- 0 - 0 - 0 - 0. -- 0 01 9 pullup muhly 
PHCO9 ~=—- Phleum commutatum 05 14 09 13 04 10 -- 0 03 25 -- 1S = 0 123100 -- 0 08 14 alpine timothy 
PHPR3 __ Phleum pratense -- 0 03 13 03 10 -- 0 (- 0 - 0 = 0 - 0 1.0 100 02 9 common timothy 
POAN Poa annua -- 0 2.0 tie === oO - Og G-= oO - 0 - oO - 30.0 100 14° 5 annual bluegrass 
POCO Poa compressa -- 0 O35 ws te: 0 (- o - 0 -- 0 - 0 48100 -- 0 02 40 Canada bluegrass 
POFE Poa fendleriana -- 0 0.3213, = 0 - 0 07 25 -- 0 10100 -- oO - 0 02 9 muttongrass 
POPR Poa pratensis 41 43 2 leah 69 40 -- 0 -- oO - 0 - 0 - QO -- 0 3.1 18 Kentucky bluegrass 
POTR Poa tracyi -- 0 UNS! 7 05 10 -- 0 - 0 -- 0 - oO - oO - 0 0.224.5 Tracy bluegrass 
FORBS 
ACLA5 Achillea lanulosa 14 29 04 27 10 20 - 0 01 25 -- 0 3.0 100 0.8 100 2.0 100 07 27 westem yarrow 
ACROT  Acomastylis rossii ssp. turbinata (else 14 es= 0 08 10 - Os 2-- Ve a Qo -- 0 -- oO - 0 (oe) mals} alpine avens 
ASFO Aster foliaceus 07 14 -- 0 0.5 10 - 0 (- oO -- 0 - 0 - 0 -- 0 Qe 5 leafybract aster 
CACO6 ~—Cardamine cordifolia 18 29 Ons 17 Lo 20eeee == 0 05 25 -- 0 - 0 - 0 -- 0 07 14 heartleaf bittercress 
CLRH2 = Clementsia rhodantha 16 14 0.5.13 Tile. 10 ioe 2o 05 25 -- oO - 0 - oO - 0 09 14 rose crown 
COSC2 _—Conioselinum scopulorum 03 29 Oia as 30. -- 0) h(- GS =: QO -- 0 - 0 -- 0 0.2 14 Rocky Mountain hemlock-parsley 
EPAN4 __ Epilobium anagallidifolium -- 0 Oil 13 Se 0 01 25 05 25 -- oO - 0 - 0 -- 0 01 9 alpine willow-herb 
EPC Epilobium ciliatum -- 0 2s 13 01 10 -- 0 05 25 -- 0 (- 0 -- 0 - 0 01 9 hairy willow-herb 
EPLA3 Epilobium lactiflorum -- 0 OS ii, tea- Os 2-2 0 J3-220.. == 0 - (We ec 0 - 0 Oza 0 willow-herb 
EREX4 Erigeron eximius -- 0 Oe cle Tee== 0 - Oe = 0 -- 0 5.0100 - Ue 0 Oi2e5.5 forest fleabane 
ERGL2 __ Erigeron glabellus -- 0 Ose oh 05,10) -- 0. - oO -- 0 -- G. =. 0 -- 0 O25 5 smooth fleabane 
GASE6 _ Galium septentrionale 03 29 -- 0 02 20. -- O,« = 0 -- Qo - oO - 0 -- 0 01 9 northem bedstraw 
GATR2 — Galium trifidum 01 14 0.1 20 01 20 -- 0 On, 255" == 0 20100 -- oO - 0 0.1 18 small bedstraw 
GEMA4 Geum macrophyllum 0.2 29 05 20 08 40 -- 0 - oO -- 0 -- oO -- 0 0.2 100 04 23 large-leaved avens 
HIVA Hippochaete variegata -- 0 47 7 - oO -- 0- - 0 -- 0 = oO - 0 70.0 100 Size. 5 northem scouring-rush 
MENTH = Mentha 08 14 -- 0 06 10 - 0 -- oO - i= -- OP = 0 - 0 0335 5 mint 
MIGU Mimulus guttatus -- 0 edge eam C= 0 A520 QO -- 0 -- oO - 0 08 5 common monkey flower 
PEGR2 _— Pedicularis groenlandica 00 14 12 13 0.0 10 Oe 20S == QO - Qo -- 0 136100  -- 0 08 14 elephantella 
POEA Podistera eastwoodiae -- 0 AT Me 0 -- 0 0 - oO - 0 704100 -- 0 Signo 
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Ecological Type RJ10.1 Phase 1 

Cvr_Cnst 

POHI6 Potentilla hippiana 0.9 29 
POPUS _—Potentilla pulcherrima 0.0 14 
PSLE Psychrophila leptosepala 13.4 43 
RAHY| Ranunculus hyperboreus ssp. intertextus-- 0 
RAIN Ranunculus inamoenus -- 0 
ROCU2 _ Rorippa curvipes 0.3 29 
ROPA2 __Rorippa palustris -- 0 
RUDE2 Rumex densiflorus -- 0 
SWPE Swertia perennis 0.4 29 
TAOF Taraxacum officinale 15 43 
TRRE3 Trifolium repens 05 29 
VEAM2 Veronica americana 0.1 14 
VENU2 Veronica nutans -- 0 
VIOLA Viola 03 43 

GROUND COVER 

BARESO _ bare soil Olah 74, 
LITTER litter and duff 74.1 100 
ROCK — cover grav+cob+ston 0.4 29 
STONES stone > 25cm Vann 3 
.LIVEPL __ live plant bases Wey ey 
WATER _ water open Wis 7A 
.BRY mosses + lichens on soil Hila 7, 
.MOSSON moss on soil 0.4 14 
WOOD ~~ wood > 1 indiam. 0.4 14 
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Phase 2 CTA C.1.B 
Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst 
OSes, 07 20 -- 0 
0.3 20 0.0 20 O17 925 
8.0 27 94 30 6.3 25 
We 4 -- 0 -- 0 
Net 7 -- 0 -- 0 
-- 0 0.2 20 -- 0 
0:3") 7 -- 0 -- 0 
Dey aad -- 0 -- 0 
-- 0 0.3 20 -- 0 
0.7 33 ey 0) -- 0 
0313 0.4 30 -- 0 
Oren 09 20 -- 0 
0.3 13 -- 0 0.3 25 
-- 0 0.2 30 -- 0 
12.7 80 29 50 17.0 100 
79.4100 93.0100 60.5 100 
Paley ACY 0.1 10 1.7 100 
-- 0 0.9 10 -- 0 
‘nap. Vf 1.0 40 -- 0 
44 40 20 40 208 75 
19.7 53 ia S10) = Ys TAs 
29 20 3.9 30 -- 0 
-- 0 0.3 10 -- 0 


C.T.C 
Cvr_Cnst 
05 25 
-- 0 
50 25 
Gide) 
N.Ome5 
-- 0 
1.0 25 
Pad Vs 


30.0 100 
51.0 100 
7.0 100 
-- 0 
-- 0 
12.0 75 
45 75 
-- 0 
-- 0 


C.D 
Cvr_Cnst 





1 
' 
oooocoocoocoocoCceCcocoeo 


2.0 100 
94.0 100 
1.0 100 
EF Bi 
= 
3.0 100 
95.0 100 
et 
eK 


CTE 
Cvr_Cnst 
-- 0 


20.0 100 
79.0 100 
1.0 100 





Catak 
Cvr_Cnst 
-- 0 
-- 0 
71.4 100 


' 
‘ 
ooooc”oeo 


3.6 100 
oe, 


12.4 100 
73.0 100 
eb 
am 
14.6 100 
eet 
a7 ey 
6.7 100 
ma 


Cvr_Cnst 
-- 0 
2.0 100 


10.0 100 
88.0 100 
2.0 100 
=e 0 
eee 
ay 
7.0 100 
ee 
i iyi 


3.6 
0.2 
0.1 


11.9 





7 


77.7 100 


1.8 
0.4 
11 
70 
17.1 
2.1 
0.1 
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horse cinquefoil 
beauty cinquefoil 
elkslip marsh-marigold 
floating buttercup 
unlovely buttercup 
bluntleaf yellow cress 
bog yellow cress 

dock 

star gentian 

common dandelion 
white Dutch clover 
American brooklime 
American alpine speedwell 
violet 


bare soil 

duff litter 
grav+cob+ston cover 
stone 

live plant bases 

open water 

on soil mosses + lichens 
on soil moss 

> 1 in diam. Wood 


18. Indian Ricegrass-Needle-and-thread Series 


18. Indian Ricegrass-Needle-and-thread Series 


General Description 
Stipa hymenoides-Stipa comata Series, described new here. 


Closely related to the Indian Ricegrass-Galleta Series of Donart 
and others (1978), and related to the Galleta-Indian Ricegrass- 
Needlegrass Series of Dick-Peddie (1993), but galleta (Hilaria 
jamesii) is very rare in the UGB at present. Also related to 
Agropyron spicatum var. inerme-Oryzopsis hymenoides Great 
Basin grassland of Baker (1983), but bluebunch wheatgrass (now 
called Pseudoroegneria spicata) is apparently absent from the 
UGB. Also includes the Bouteloua gracilis Series of Francis 
(1986), in part; Bouteloua gracilis is now called Chondrosum 


gracile. 
Hilaria jamesii (galleta), Pseudoroegneria spicata 
(bluebunch wheatgrass), and  Krascheninnikovia lanata 


(winterfat) are all highly palatable to and preferred by cattle, 
deer, domestic sheep, bighorn sheep, and most other herbivores, 
more than Indian ricegrass and much more than needle-and- 
thread. Galleta was probably more abundant formerly in the 
UGB, but it is likely too cold here. We apparently don’t have 
enough well-drained alkaline sites for bluebunch wheatgrass. For 
these reasons, I hypothesize that the name of this Series should 
be Stipa hymenoides-Hilaria jamesii (Indian ricegrass-galleta), 
following Donart and others (1978). Confirmation of this 
hypothesis requires a better understanding of grazing history of 
the UGB and other areas than we have at present. 

This Series in part is called Ceratoides lanata Series by 
Francis (1986). Fautin (1946) called this the “Eurotia-Oryzopsis- 
Microdipodops Community,’ and Daubenmire called this the 
“Eurotia lanata-Poa secunda habitat type.” (Winterfat, called 
Eurotia lanata by Fautin and Daubenmire, and called Ceratoides 
lanata by Francis, is mow more correctly called 
Krascheninnikovia lanata, by international agreement.) Perhaps 
Francis is correct in calling these communities shrublands, but I 
believe they should be called grasslands to align better with 
previous usage of the terms ‘grassland’ and ‘shrubland.’ It’s not 
a very certain thing; both of us agree that these are communities 
of low to very low stature, in any case. Winterfat 
(Krascheninnikovia lanata) was undoubtedly more abundant in 
this type before European settlement (Fautin 1946). “Persistent 
and continuous overgrazing has measurably reduced this plant on 
many ranges and has completely destroyed it in others. In 
western Utah winterfat has been almost completely replaced on 
thousands of acres of overgrazed winter ranges by small 
rabbitbrush,” what we call mid-height Douglas rabbitbrush, 
Chrysothamnus viscidiflorus (Dayton and others 1937). This 
overgrazing leads to soil erosion; sometimes the invader in 
western Colorado is Parry rabbitbrush, Chrysothamnus parryi 
(Terwilliger and Tiedeman 1978, Tiedeman and others 1987). 

I believe that this Series is different from the Great Plains 
Stipa comata Series of Hess (1981) and many others. 

This Series occupies the windward side of ridges and mesas, 
usually on the shoulder of the slope, where exposure to wind is 
great. What little snow that deposits here blows off early 
(Tiedeman 1978). In the UGB, these sites are usually below the 
lower treeline. The lack of taller bunchgrasses in these habitats is 
apparently determined by landform, not soils (Daubenmire 
1970). The vegetation is typically low, of very short mat-forming 
shrubs, and sparse to very sparse; total live cover is usually less 
than 80% (Francis 1986, Aldon and others 1988). There is a 
conspicuous gravel pavement on the surface (Tiedeman 1978). 
This Series occurs on soils that are fairly permeable, usually 
sandy and/or gravelly. Since winterfat prefers such soils (Dayton 


and others 1937, Fautin 1946), I can conclude that winterfat was 
more abundant in the UBG in these sites before widespread 
livestock use, > 150 yr ago. Cryptogamic crusts may have a 
significant effect in soil protection and soil chemistry, especially 
in the top 5 cm of soil (Kleiner and Harper 1972, 1977ab). 

Precipitation zone: 215-270-325 mm/yr (8.5-10.7-13 in/yr), 
mostly coming during the later winter and early spring (Kleiner 
and Harper 1972-1977, Cabral and West 1986, Francis 1986). 
Mean annual air temperature 7°C (Cabral and West 1986). 





Phenology of Indian ricegrass 
Pearson (1979) 
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Cabral and West (1986) studied a stand of winterfat in Utah, 
in three different stand histories: a. Ungrazed, “rabbit free;” b. 
Ungrazed, livestock fenced out; c. Grazed, unfenced. 


Rabbit 
Characteristic Free Ungrazed Grazed 
Basal cover 15.6% 8.3% 8.4% 
Canopy cover 143.1% 78.1% 69.2% 
Plant density/m? 10.9 10.7 12.1 
Weight/volume, g/cm? 0.008 0.011 0.010 
Production, kg/ha/yr 981 578 433 

Distribution 


In the UGB, elevations are 7,680-8,510-9,370 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 


Indian ricegrass/needle-and-thread-blue grama 7,680-9,370 GA1.0 
(STHY6/STC04-CHGR15) 
typical phase 7,680-9,370 —Ph. 1 
phase winterfat (KRLA2) 8,005-8, 960 —Ph. 2 


Vegetation Management Practices 
These sites are seldom managed themselves, but rather in 
combination with the adjoining sagebrush sites. 


Fire Ecology 
Fire carries poorly through these sites, since there is so much 


gravel on the soil surface, and productivity is low. The sites 
could be used as fire breaks. 


Insects and Diseases 
Unknown. 
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18. Indian Ricegrass-Needle-and-thread Series 
Livestock Range Management 

Winterfat (Krascheninnikovia lanata) was undoubtedly more 
abundant in this type before European settlement (Fautin 1946). 
“Persistent and continuous overgrazing has measurably reduced 
this plant on many ranges and has completely destroyed it in 
others. In western Utah winterfat has been almost completely 
replaced on thousands of acres of overgrazed winter ranges by 
small rabbitbrush,” what we call mid-height Douglas rabbitbrush, 
Chrysothamnus viscidiflorus (Dayton and others 1937). This 
overgrazing leads to soil erosion; sometimes the invader in 
western Colorado is Parry rabbitbrush, Chrysothamnus parryi 
(Terwilliger and Tiedeman 1978, Tiedeman and others 1987). 

Increasers with grazing use include snakeweed (Gutierrezia 
sarothrae), mid-height Douglas rabbitbrush (Chrysothamnus 
viscidiflorus), and Parry rabbitbrush (Chrysothamnus parryi). 
Decreasers with grazing use include  winterfat 
(Krascheninnikovia lanata), Indian ricegrass (Stipa hymenoides), 
blue grama (Chondrosum gracile), and galleta (Hilaria jamesii; 
uncommon in the UGB) (Francis 1986). 

This Series occurs on soils that are fairly permeable, usually 
sandy and/or gravelly. Since winterfat prefers such soils (Dayton 
and others 1937, Fautin 1946), I can conclude that winterfat was 
more abundant in the UBG in these sites before widespread 
livestock use, > 150 yr ago. 

Sites in northern New Mexico at upper midseral and midseral 
Stages have an average (cattle) forage production of 250-400 
Ib/ac/yr (Aldon and others 1988), 


Wildlife Management 
Sparse stands of the same windswept grassland type we have 


in the UGB are an important component of a low-elevation 
bighorn sheep winter range and intermediate range (but not in the 
summer-lambing range) in an area west of Saguache near the 
UGB. Within the winter range, blue grama (Chondrosum gracile) 
and fringed sage (Artemisia frigida) are major components of the 
bighorn diets that occur in sparse grassland stands (Shepherd 


1975). 
Fautin (1946) called this the “Eurotia-Oryzopsis- 
Microdipodops Community.” 


Mapping and Map Units 


Usually narrow oval sites on the upper, windward sides of 
ridges; sometimes as narrow strips in the same locations. Easily 
distinguished from sagebrush or serviceberry shrublands on 
aerial photographs. Sometimes difficult to distinguish from black 
sagebrush sites. 


Roads and Trails 
Generally unsuitable for roads and trails because of steep 
slopes and high winds. Even though most of the soil is gravel, 
erosion is a major limitation. These sites are not places where 
you would willingly build a road or trail, anyway. 


Hydrology 
These sites are very droughty and excessively dry due to the 


year-round wind, preventing adequate soil moisture recharge 
(Tiedeman 1978). What little snow deposits gets blown off early. 
So the effective precipitation is considerably below the 
precipitation you would expect from interpreting a map. Very 
little deposition of organic material occurs, because of the wind 
and because the plants produce very little, so the soil develops 
very slowly. Plants are subjected to very low temperatures due to 
the lack of snow cover (Tiedeman 1978). 


Revegetation 
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“Drought, high winds, shallow and gravelly soil, exposure to 
temperature extremes and low soil loss tolerances make 
revegetation extremely difficult and any disturbance extremely 
hazardous” (Tiedeman 1978). Application of mulches would 
often be necessary to conserve soil moisture and help minimize 
erosion. “Planting, if in rows, should be perpendicular to the 
prevailing westerly wind in a rounded or corrugated furrow 
pattern. This furrowed surface would cause blowing soil material 
to settle in the depressions” (Tiedeman 1978, notice his tentative 
words here). Planted areas need to be fenced for protection from 
livestock and big game. 


Recreation Management 
Generally unsuitable for developed or dispersed recreation. 


Very unattractive as well, because of exposure and high winds. 
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Distinguishing Features. Indian ricegrass, blue grama, needle- 
and-thread, wind-scarred ridges, shallow, gravelly. 

Distribution. Wind-scarred ridges in the lower part of the 
Gunnison Basin. This type probably occurs on both sides of the 
divide in Colorado, perhaps elsewhere. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component |Description 


Vegetation |Needle-and-thread (STC 04) codominant with Indian ricegrass 
(STHY6) and blue grama (CHGR15). Shrub layers 
poorly -dev eloped to missing 

Variety of dry, warm soils: mostly Haploborolls, often Lithic or 
Sublithic, Skeletal, very well-drained. Naturally degradational: 
soil surface has a high probability of blowing away. Very 
gravelly on surface and usually throughout profile 





Soils 


Pereenewrnencwcoecn ewer wren ener ewonencccocoecececeecenceecoceneecccerescencnes 


Jee weeeeneennecencccrenceccccecwennwencecennencoceseceee 


alway s will produce sand or coarse fragments; mostly granitics 
or coarser tuffs 

Dry yearlong, both surface and subsoil 

Submontane to lower Montane, colder than surrounding sites in 
winter because of no insulating snow, warmer in summer 
because of surface rock and southerly exposure 


Other 


Climate 





Variations. Phase © the typical phase, has Indian ricegrass or 
pine woods needlegrass sometimes present, on somewhat steeper 
slopes (6 - 45%), always westerly. Phase @ has winterfat 
(KRLA2) present in some quantities; even though winterfat is a 
shrub, it is usually shorter than the grasses. Indian ricegrass and 
pine woods needlegrass are absent, on shallower slopes (1 - 7%), 
westerly to southeasterly. 





Phase 1 Phase 2 
Vegetation | Typical, Indian ricegrass or pine Winterfat 
woods needlegrass sometimes 
j present 
Soils 
Landform 5 - 45% slope, Never 0 - 10% slope, Sometimes 
Northeasterly, Northeastern, 
7680 - 9370 ft 8005 - 8960 ft 
Geology 
Water 
Climate . 








Vegetation: Diversity low, TLC/S is 2.0-10.0. 





Phase 1. Typical Phase 2. KRLA2 Comments 


(n=11) (n=5) 


Shrub Cover 0- 6.7 - 33% 1-6.2-12 


Ph.1: up to 0.6-0.8 m; Ph.2: up to 0.3 m; missing most med. shrubs 


(ARTR2-CHRYS-etc.) in Ph.2; sparse in Ph.1 


24 - 59.4 - 119% 
1- 17.0 - 47% 
0- 47.4- 74% 
0- 13.2- 41% 

44 - 83.2 - 167% 

12 - 22 - 28 


Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


1-6.3- 17% 
84 - 107.7 - 135% 
11-14-17 


Plant_ Associations. © Stipa hymenoides/Stipa comata- 
Chondrosum gracile, described as new here, perhaps close to 
Bouteloua gracilis/Stipa spp. of Moir 1969. 

Soils: The soils in both phases were Sampled as a wide 
variety of dry, warm soils: mostly Haploborolls, with a tendency 
to be Lithic or Sublithic. Most soils were Skeletal or at least 
Coarse-Loamy, most were very well-drained. 
Phase 1. Typical Phase 2. KRLA2 
26 - 52.4 - 100 cm 33 - 58.6 - 90cm 

4-15.1- 30cm 0- 16.5- 37cm 
20 - 42.6 - 74 15 - 47.1 - 64 















Total Depth 
Mollic Depth 
Permeability 






49 - 87.5- 115% Higher in Ph.2; STCO4, CHGR15, PASM, etc. 
4-14.2- 26% Various spp.; GF layer 0.3-0.5 tall 

23 - 50.5 - 73% Much gravel on surface 

Lower in Ph. 2 


More in Ph. 1 





Landforms and Geology. Gentle to moderate, extremely- 
exposed windswept upper windward shoulders of ridges and 
mesas, mostly westerly (windward), a few sites southeasterly. 


Phase 1. Typical Phase 2. KRLA2 
7680 - 8520 - 9370 ft 8005 - 8499 - 8960 ft 


Aspect 132-240-311°(r=0.70) 78 - 326 - 357° (r=0.38) 
Slope 6 - 22.3- 44% 1-44-7% 
Formation Residual to Colluvial, usually from a source that 
produces gravels, Igneous-Metamorphic. Low to moderate 
potential for mass movement. 







Elevation 
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Community Types 
Seral | #S | Shrub | Graminoid) Forb | Prod. (non-tree),| Shrub Prod., Forage Prod., Comments 
Community Type _| Status Cover | Cover | Cover lb/ac/yr Ib/ac/yr lb/ac/yr 
A. Grama-needlegrass-|LM-LS| 4 7-25% | 35-55% | 1-30% (700-1000) (200-300) (400-600) 
Indian ricegrass- 
(winterfat) 
B. Needle-and-thread- | MS | 10 | 0-12% | 25-120%| 5-50% | 493 203 203 “4 
grama- (winterfat) Ee (300-1000) | (150-250) | (100-400) 
C. Needle-and-thread- | EM 1 12% 94% 10% 1788 104 982 
western wheatgrass- (1500-2250) (75-200) (750-1250) 











winterfat 








Montane Grasslands 
































Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 
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Succession. Seral stage determination should compare with 


18. Indian Ricegrass-Needle-and-thread Series 


Resource Values. 




















Community Type A. Resource Value Ct. A C.t. B Ct.C 
Primary Succession is probably long, possibly 1000 yr or Potential Cattle Forage Production 1-2 2 3-4 
more, because of the unlikely possibility that fine soil particles, Grazing Suitability 3 1- 1- 
especially organic matter, would stay on these sites and not be 2(exposed) | 2(exposed) | 2(exposed) 
blown away. In addition, since the sites are free of snow in the Developed Recreation 1- 2(wind) | 1- 2(wind) | 1- 2(wind) 
winter, they are colder than adjacent sites where snow affords Dispersed Recreation 1 - 2(wind) i 2(wind) | 1- 2(wind) 
some insulation from the air. Secondary Succession is much Scenic 1- 2(wind) 1- 2(wind) — 1 - 2(wind) 
shorter, with a secondary sere of several centuries. However, I Road & Trail Stability 3 3 3 
am uncertain about sites missing Indian ricegrass, the most Construction Suitability 1- 2(wind) | 1- 2(wind) | 1- 2(wind) 
palatable species here: are these sites permanent disclimaxes Deer & Elk Hiding Cover 0-1 0-1 0-1 
where grazing has removed the ricegrass? Deer & Elk Forage & Browse 0-1 0-1 0-1 
Stages of Secondary Succession: Sage Grouse Lek Potential 4-5 4-5 4-5 
Early Seral is very gravelly, with few plants, dominated by Sage Grouse Nesting/Brood Potential | 0-1 0-1 0-1 
shallow-soil species such as needle-and-thread. Sage Grouse Summer Potential 0 0 0 
Midseral (EM & MS) is dominated by needle-and-thread with Watershed Protection 0-1 0-1 0-1 
blue grama; Indian ricegrass may be present in small quantities. peo Stately 3-4 3-4 3-4 
Late Midseral is dominated by needle-and-thread with some Risk of Soil Loss - Natural 2-3 2-3 2-3 
blue grama and more other deeper-soil grasses such as junegrass Risk of Soil Loss - Management 2-3 2-3 2-3 
and squirreltail. Indian ricegrass may be present in small Risk of Permanent Depletion - Range 2-3 a3 2-3 
quantities. Risk of Permanent Depletion - Wildlife 2-3 2-3 2-3 
Late Seral is dominated by a mix of bunchgrasses, with Resource Cost of Management 2-3 te (ae 
Indian ricegrass conspicuous, and a mixture of other deeper-soil Cost of Rehabilitation 4-5 4-5 4- 
£rasses. : Wildlife Management. Obstruction is 0-6.2-18%, Very Low 
Related Types. Related to Arizona fescue types, which have | to Low. 
Arizona fescue and/or mountain muhly and occur in rainshadow 
or partial rainshadow climates. _ . Habitat enean Preference  _Wpical Use 
Adjacent Types. Wyoming big sagebrush or big sagebrush Species Component Intensity 
(not mountain) on deeper, less-gravelly soils, slightly more | Sage Grouse Lek - open Mating Mod. Mod.Low (too 
protected. Black sagebrush types on shallower, clay soils. Never wy 4 ew windy) 
adjacent to riparian areas, seldom adjacent to serviceberry B00 eee aot 7 eon |) SUmiMer Low Low (windy) 
shrublands Elk Standing Winter High High-Mod.High 
Ecological Type GA1.0 Phase 1 Phase 2 CTA CT.B Gre Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst 
TREES 
SHRUBS 
ARNO4 Artemisia nova 08 46 0.0 20 ere th 0.0 20 0 0.5 38 black sagebrush 
CHVI8 Chrysothamnus viscidiflorus Oats 0.0 20 -- 0 Ogee -- 0 0.5 19 Douglas rabbitbrush 
CHVIP5 Chrysothamnus viscidiflorus ssp. pumilus 0.2 36 0.0 40 -- 0 0.2 60 -- 0 0.1 38 — rabbitbrush 
GUSA2 Gutierrezia sarothrae Samo 0.1 40 2.8 60 0.0 20 0.5 100 0.9 38 broom snakeweed 
KRLA2 Krascheninnikovia lanata 01 36 5.8 100 13 40 13 60 11.2 100 1.9 56 common winter-fat 
LEPU Leptodactylon pungens O:2eeero 0.0 20 0.4 20 00 10 -- 0 01 13 granite gilia 
PIRI6 Picradenia richardsonii icy te UES -- 0 1.0 60 A230 -- 0 1.0 38  pingue 
PUTR2 Purshia tridentata 0.536 -- 0 Tae 60 0:0) = 10 -- 0 0.3 25 antelope bitterbrush 
SYRO Symphoricarpos rotundifolius O:Janmal 8 -- 0 16 40 -- 0 -- 0 0.5 13 mountain snowbery 
TECA2 Tetradymia canescens 05 46 0.2 20 09 60 02 30 -- 0 04 38 gray horsebrush 
GRAMINOIDS 
ANTE6 Anisantha tectorum 08 9 -- 0 -- 0 he 8) -- 0 0.6 6 — cheatgrass 
~ASTE3 Carex stenophylla ssp. eleocharis 3.5 46 155 40 -- 0 Tbletf = 7A) -- 0 73 44 ~~ needleleaf sedge 
JHGR15 = Chondrosum gracile 6.0 82 151260 16.4 80 6.0 80 -- 0 89 75 — blue grama 
ELELS Elymus elymoides 3.0 100 3.9 100 2.3 100 3.9 100 2.1 100 3.3. 100 _ bottlebrush squireltail 
FESA Festuca saximontana 09 9 -- 0 -- 0 1010 -- 0 0.6 6 — Rocky Mountain fescue 
KOMA Koeleria macrantha 24 46 -- 0 03 20 25 40 -- 0 (dear 3 prairie junegrass 
MUMO Muhlenbergia montana 0.9 9 -- 0 -- 0 Oy “10 -- 0 0.6 6 — mountain muhly 
PASM Pascopyrum smithii WS) ks 12.4 40 88 20 17 40 18.1 100 5.0 38 western wheatgrass 
POFE Poa fendleriana ik) ee -- 0 -- 0 VALE iit218) -- 0 1.1. 19 — muttongrass 
POSE Poa secunda (0. 22:95 3.1 40 04 60 Sul o0 -- 0 21 50 Sandberg bluegrass 
STCO4 _—Stipa comata 246 91 37.1 100 54 80 355 100 739 100 285 94  needle-and-thread 
STHY6 —_ Stipa hymenoides 46 91 01 60 96 80 03 80 0.0 100 3.2 81 Indian ricegrass 
STNE3 Stipa nelsonii 16 ) -- 0 Sion 620 -- 0 -- 0 te 6 Nelson's needlegrass 
STPI2 Stipa pinetorum 6.2 55 -- 0 10.2 60 Ww ete -- 0 43 38 pine woods needlegrass 
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Ecological Type GA1.0 Phase 1 Phase 2 C.TLA C1.B CTC Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst Cvr__Cnst 

FORBS 
ANSE4 Androsace septentrionalis 3.07936 -- 0 -- 0 3.3 40 -- 0 2.0 25  northem rock-jasmine 
ANPU Antennana pulcherrima 0/279 -- 0 - 0 0:2 ae 0 -- 0 0.1 6 showy pussytoes 
ARFR4 Artemisia frigida 3.0m oe 6.1 100 3.9 100 SOU 97 100 40 88 fringed sagebrush 
ERCO24 ~—_Eremogone congesta 04 27 -- 0 -- 0 OS 00 -- 0 0.3. 19 desert sandwort 
EREA Erigeron eatonii (as) 0.0 20 01 40 Oia sO -- 0 OF 934 Eaton fleabane 
ERPU2 Erigeron pumilus 05 46 1.8 40 -- 0 14 70 -- 0 09 44 low fleabane 
ERLO4 Eriogonum lonchophyllum 04 @Q O70 09 20 04 10 -- 0 0.5 13 — spearleaf buckwheat 
GADI2 Gayophytum diffusum 1:6) an -- 0 -- 0 Leh ey wild -- 0 ile 6 — spreading groundsmoke 
HAFL2 Hackelia floribunda -- 0 Uni 70 -- 0 OS) #10 -- 0 03 6 many-flowered stickseed 
HYFE Hydrophyllum fendleri 0:2 ae -- 0 -- 0 DSeat0 -- 0 0.2 6 Fendler waterleaf 
HYFI Hymenopappus filifolius 06 9 -- 0 -- 0 O70 -- 0 0.4 6 — white ragweed 
MAGR2 Machaeranthera grindelioides O29 -- 0 -- 0 O27 10 -- 0 0.1 6 _ tansy-aster 
PASE Paronychia sessiliflora dle? -- 0 -- 0 Wee 38) -- 0 07 19  nailwort 
PHCO11 Phlox condensata -- 0 13 60 -- 0 06 20 0.1 100 0.4 19 — dwarf tufted phlox 
PHHO Phlox hoodii 24 46 16 40 08 20 3.0 60 -- 0 2.1. 44 — Hood's phlox 
PHRO4 Physaria rollinsii 0.1 9 01 20 - 0 02 20 - ~0 0.1 13 — twinpod 
POPE8 Potentilla pensylvanica OSmme7 0.0 20 -- 0 03 40 -- 0 0.2 25 Pennsylvania cinquefoil 
SPCO Sphaeralcea coccinea 1.0 36 0.8 40 04 20 lee 700 -- 0 0.9 38 — scarlet globe mallow 
TEAC Tetraneuris acaulis 04 @Q 0.0 20 0.0 20 04 10 -- 0 0.3 13  — stemless hymenoxys 
TETO Tetraneuris torreyana CBihe sale 07 60 0.0 20 05 30 0.0 100 ORs Torrey's hymenoxys 
TRRUS Trifolium rusbyi Oey Ly 0.0 20 0.0 20 0.5, -.30 -- 0 0.3. 25 Rusby clover 

GROUND COVER 
BARESO bare soil 13.2 91 6.3 100 16.3 100 95 90 0.6 100 11.1. 94 bare soil 
LITTER litter and dutf - 28.8 91 42.3 100 33.2 100 33.9 90 23.9 100 33.0 94 — dufflitter 
.SMGRAV small gravel < 1 cm 237 91 129 80 35.6 100 126 80 21.0 100 20.3 88 — small gravel 
.LGGRAV large gravel 1-10 cm Giana 14.8 80 10.4 100 ee SU 26.8 100 15.7 88 — large gravel 
GRAV gravel 0.2-10 cm -- 0 51020 - 0 250 -- 0 16 6  0.2-10 cm gravel 
COBBLE cobble 10-25 cm Ci/aeno2 16.2 80 45 80 A 1At ee8O 21.0 100 96 81 cobble 
STONES stone > 25cm 09 27 16 60 -- 0 14 50 40 100 12 38 — stone 
-LIVEPL live plant bases 14 18 08 40 -- 0 ile sll 2.7 100 1.2 25 live plant bases 
.BRY mosses + lichens on soil -- 0 Pay.) 720) -- 0 1410 -- 0 0.9 6 — onsoil mosses + lichens 
.MOSSON moss on soil OF/ tae One -- 0 08 20 -- 0 0.5 13 — onsoil moss 
LICHEN _lichen on soil 24 46 11.4 60 10.5 40 29 50 11 100 5.2 50  onsoil lichen 
.DEERPE — droppings deer hey Te! Vee. le Ast ees0 03870 3.4 100 0.7 75  deerdroppings 
ELKPEL _—_ droppings elk 15 82 18 60 1.0 80 icommnO 48 100 1.6 75 — elkdroppings 
ANTELO —_ droppings pronghom -- 0 05 40 -- 0 03 20 -- 0 0.2 13 antelope droppings 
RABBIT — droppings rabbit 0.2 64 0.6 60 02 80 04 50 0.3 100 0.3 63 rabbit droppings 
SAGEGR —_ droppings sage grouse -- 0 2 eee0) 220 -- 0 -- 0 0.4 6 sage grouse droppings 
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18. Indian Ricegrass-Needle-and-thread Series 


19. Arizona Fescue Series 


General Description 
Festuca arizonica Series of Moir (1983) and Komarkova 


(1986). Considered a non-climatic series by Moir (1983). Fescue 
Series, in part, of Donart and others (1978) and Dick-Peddie 
(1993). Danthonia parryi Series, in part, of Hess (1981) and 
Komarkova (1986). Includes the Muhlenbergia montana Series, 
the Picradenia richardsonii Series, and the Artemisia frigida 
Series of Komarkova (1986). 

In the UGB, the sites in this Series occupy gravelly soil, often 
in rainshadow climates (Ramaley 1942). These sites occur on 
well-drained benches or in well-drained parks, usually above the 
lower tree line. 

Mineral and nutrient cycles are discussed in Klemmedson 
(1983). 

Precipitation zone: 420-510-600 cm/yr (16-20-24 in/yr) 
(Weaver 1979). Mean annual air temperature -3°C — 8°C — 18°C 
(Weaver 1979). 

Arizona fescue is an obligate outcrosser, so pollen must get 
from one plant to another to set seed. The maximum distance 
between plants for seed set is 2-3 m (6-9 ft). Arizona fescue roots 
are shallow but densely matted, holding tightly to the upper few 
cm of soil, keeping it from eroding, and over time increasing its 


organic content. The wind often blows in these sites, and nearly 
always from the same direction, making an hostile environment 
for soil formation. These factors, taken together, mean that once 
Arizona fescue plants get more than 3-4 m (9-12 ft) apart 
(usually through grazing by livestock or big game, Dayton and 
others 1937), the stand will regress. First the fescue plants will 
grow old and die, without any reproduction. Concurrently, the 
fescue root mats will die as well, and the organic-rich upper soil 
layer will be free to erode. This layer disappears by action of 
wind or water melting in spring from above, at which time the 
site is in effect back into primary succession — wait 1,000 years 
or so for Arizona fescue to re-establish, probably during several 
decades of higher than normal moisture and less wind. For 
management purposes, these sites are lost for Arizona fescue 
once it’s gone, and management has little choice but to live with 
the considerably less-palatable species (such as needle-and- 
thread and junegrass) which mostly reach peak growth in the 
spring. The departure of Arizona fescue from these sites means 
considerably less value of the forage, especially in summer and 
fall for cattle and winter for elk. The following figure shows 
phenology of Arizona fescue and mountain muhly in northern 
Arizona, in ponderosa pine stands (Pearson 1967). 





Arizona Fescue and Mountain Muhly 
Pearson (1967) 
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19. Arizona Fescue Series 


Distribution 
In the UGB, elevations are 8,420-9,360-10,480 ft 


Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 


Arizona fescue/pingue (FEAR2/PIRI6) 8,420-9,430 GA3.0 
phase blue grama-pineapple weed 8,420-9,370 —Ph. 1 
(CHGR15-LESU3) 
phase pingue-Torrey’s hymenoxys 8,730-9,430 —Ph. 2 

PIRI6-TETO : 

Arizona fescue/muhly (FEAR2/MUHLE) 8,760- 10,480 GA3.4 
phase Parry oatgrass-mountain muhly 9,010-10,480 —Ph. 1 
(DAPA2-MUMO) 
phase mountain muhly (MUMO) 8,760-9,520 —Ph. 2 
phase slimstem muhly-Rocky Mtn. Fescue 9,150-9,320 —Ph.3 
(MUFI-FESA) 


Vegetation Management Practices 


Prescribed burning can increase long-term production of 
forage grasses, and also typically increases their nutrient content 
and digestibility (Clary 1978). 


Fire Ecology 


Insects and Diseases 
Unknown. 


Livestock Range Management 


Total aboveground vegetation production can be as high as 
1,700 Ib/ac/yr when the site is in good to excellent condition 
(Aldon and Barstad 1987). 

Johnson (1953) sampled the following average heights: 
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Arizona fescue growth by grazing use 
Johnson (1953) 








Leaf length, in 
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Arizona fescue is “Not particularly resistant to grazing and 
even moderately close grazing tends to reduce the cover ... the 
greatest [range] damage usually occurs in the dry period of late 
spring and early summer before a vigorous, lush growth of the 
grass has been made. This damage is accentuated on poorly 
watered and heavily stocked range. ... Care should be taken that 
the ranges are not overstocked, especially in the dry late spring 
and early summer period, and that uniform distribution is 
secured” (Dayton and others 1937). “Moderate to heavy grazing 
reduces the stand of Arizona fescue” (Herzman and others 1967). 
“Disappears quickly under close grazing and is thus a sensitive 
indicator of proper grazing management” (Judd 1962). 


Wildlife Management 
Sites of the same Arizona fescue grassland type we have in 


the UGB are an important component of a low-elevation bighorn 
sheep winter range (but not the intermediate range or summer- 
lambing range) in an area west of Saguache near the UGB. 
Within the winter range, Arizona fescue (Festuca arizonica), blue 
grama (Chondrosum gracile), fringed sage (Artemisia frigida) 
and mountain muhly (Muhlenbergia montana) are major 
components of the bighorn diets that occur in Arizona fescue 
stands (Shepherd 1975). 


Mapping and Map Units 


Small to medium-sized sites, usually easy to distinguish from 
sagebrush or other shrublands on aerial photos. Sometimes 
confused with black sagebrush sites. 


Roads and Trails 
Suitable for roads and trails, but roadbeds should be kept on or 
close to the surface. Cut banks do not hold very well; the soil is 
mostly gravel. Sites on ridges are not suitable for construction, 
because of potential of high winds. 


Hydrology 
Evaporation is typically great from these sites, and water 


percolates quickly through the soil. Counteracting these forces 
are the plants present — notable Arizona fescue and muhly. These 
plants, and the litter from them on the soil surface, hold much 


moisture and retain it through the growing season. 


Revegetation 

Arizona fescue is resistant to drought and trampling (Dayton 
and others 1937). Unfortunately, few viable seed are produced 
even in dense stands, and even fewer germinate and survive 
(Dayton and others 1937), which presents problems for 
commercial seed growers. Arizona fescue is a prime candidate for 
local harvesting of seed for revegetation, but sites must be 
protected after seeding, a daunting task. 

Any revegetation effort is severely limited by the fact that 
erosion of the organic-rich topsoil (2-3 in deep) usually follows 
from decline of the fescue population, or from disturbance. 
Needle-and-thread is one of the few natives that will grow in the 
subsoil of these sites. 


Recreation Management 
Ridgetop or shoulder sites are unsuitable for developed or 
dispersed recreation because of shallow soils and high winds. 
Sites in more protected situations are moderately suitable for 
recreational activities that do not disturb the soil, probably less 
suitable for developed recreation. 
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Distinguishing Features. Arizona fescue, Indian ricegrass, 
blue grama, needle-and-thread, wind-scarred ridges, shallow, 
gravelly. 

Distribution. Wind-scarred ridges in the lower part of the 
Gunnison Basin. This type probably occurs on both sides of the 
divide in Colorado, perhaps elsewhere. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 
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19. Arizona Fescue Series 


Component |Description 


Arizona fescue dominant Medium-shrub layer poorly-dev eloped 
to absent, short shrubs often present but not dominant pingue 
(PIRI6), horsebrush (TEC A2), shorter Douglas rabbitbrush 
(CHVIP5). Highly constant species include prairie junegrass 
(KOMA), fringed sage (ARFR&4), bottlebrush squirreltail (ELEL5) 





LA OLR A ALATA S CTO I SL ONS AIRE EILSS SS ITE ESOS ERRSROSTSESESoeeenanecnansceneacscesesse 


Argiborolls and Haploborolls, Loamy-Skeletal, very gravelly 
surface and throughout profile, very well-drained. Conspicuous 
shallow (3-6 cm) highly -organic lay er associated with Arizona 
fescue roots just below surface gravel 









Windward upper-slopes, Westerly, windswept, with snow not 
remaining more than a few days 

Residual, from a wide variety of sources, but source always will 
produce sand or coarse fragments; mostly granitics or coarser 
tuffs 


RR Si tn nM ek AR Oe «aries Rabe 2 bie 
Dry yearlong, both surface and subsoil. Arizona fescue roots wil 
retain some moisture in the top several cm of soil 





LLL LARS L LOLS LST LS LTRS SSS SS TSS SOROS SSNS NenseSeaaneTeeeesencnenesesessseuceeercccsces 


Lower montane, colder than surrounding sites in winter because 
of no insulating snow, warmer in summer because of surface 


 eewmneswasona sas swenanmenesensenanenanwenaneeseasennsecesesanceeronncnneescscecenneeccceccceccecces 











Phase 1. CHGR15-LESU3_Phase 2. PIRI6-TETO 


n=10 nh 


Shrub Cover 0-89-21% 1- 76-17% 
Gram. Cover 17 - 46.1 - 73% 34 - 43.4 - 55% 
Forb Cover 5 - 22.8 - 67% 9- 18.0 - 43% 
Rock Cover 23 - 53.1 - 70% 46 - 63.0 - 77% 
Bare Soil Cover 2- 8.3 - 18% 1-6.2- 19% 
Total Live Cover 50 - 77.7 - 141% 54 - 69.1 - 86% 
No. Species 14-21-30 14-20-24 





Plant 
richardsonii, described as new here, phase Chondrosum gracile- 


Associations. © Festuca  arizonica/Picradenia 
Lepidotheca suaveolens. © Festuca arizonica/Picradenia 
richardsonii phase _ ‘Picradenia _richardsonii-Tetraneuris 
torreyana (typical phase). Neither of these phases has been 
described previously. 

Soils: Phase © CHGR15-LESU3 Sampled consistently as 
Aridic Lithic Argiborolls and Haploborolls, Loamy-Skeletal, 
Shallow. Phase © PIRI6-TETO Sampled consistently as Typic or 
Lithic Argiborolls, Loamy-Skeletal, somewhat deeper. Most soils 
in both Phases were very well-drained, which combined with the 
microclimate makes these sites extremely dry. 
Phase 1. CHGR15 Phase 2. PIRI6 






















Total Depth 26 - 42.5-56cm 47 - 93.4 - 162 cm 
Mollic Depth 7-19.0- 35cm 7-21.0- 40 cm 
Permeability 59 - 44.8 - 68 29 - 54.8 - 68 





Landforms and Geology. Gentle to moderate, extremely- 
exposed windswept upper windward shoulders of ridges and 
mesas, strictly westerly (windward). 

Phase 1. CHGR15 

8420 - 8924 - 9370 ft 
202 - 267 - 312° (r=0.89) 
5- 18.7 - 29% 









Phase 2. PIRI6 
8730 - 9153 - 9430 tt 
241 - 275 - 331° (r=0.84) 
16 - 22.9 - 34% 






Elevation 
Aspect 
Slope 
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Variations. Phase © has blue grama codominant, with Indian 
ricegrass sometimes present, on shallower soils (to 56 cm deep), 
at somewhat lower elevations. Phase @ is missing blue grama 
and Indian ricegrass, on somewhat deeper soils (45 - 162 cm 
deep) at somewhat higher elevation. 


Phase 1 Phase 2 





Vegetation Typical, blue grama constant Typical, no blue grama 
Soils Aridic or Lithic Argiborolls or Typic or Lithic Argiborolls or 
Haploborolls, Haploborolls, 
depth avg. 43cm depth avg. 93cm 
Landform 8420 - 8370 ft 8730 - 9430 ft 
Geology 
Water 
Climate | Moderate Rainshadow or Outside Outside Rainshadow 
Rainshadow 


Vegetation: Diversity low, TLC/S is 2.1-6.4. 





Comments 






0.3-0.5 m tall, mostly PIRI6 

FEAR2, KOMA, ELEL5 highly constant; CHGR15 missing in Phase 2, 
CHGR15 constant in Phase 1 

TETO, LESU3 sometimes; GF layer 0.2-0.6 m 

Much gravel on surface 











Low TLC characteristic 









Formation Residual to Colluvial, usually from a source that 
produces gravel, Igneous-Metamorphic. Low to moderate 
potential for mass movement. 





Climate. In moderate rainshadow or outside rainshadow. 
Warm, dry, exposed to sun, moderately to greatly exposed to 
wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 


19. Arizona Fescue Series 


Community Types 


fc Steg Sa Shrub ea Lr Prod. (non-tree), | Forage Prod., 

ommunity Type Status| #S | Cover lb/ac/yr lb/ac/yr Comments 
A. Arizona fescue- Lomi. | 0-20% er aa (400-800) (200-450) | VERY gravelly 
pingue-blue grama- 


B. Pingue-blue grama esis | 400) (150-250) | VERY gravelly 


C. Needle-and-thread- 1- sist ee: 75% es 45% ein 
blue grama- (450-800) 
Arizona fescue 
D. Rabbitbrush- 692 259 VERY gravelly 
muttongrass-sparse ~ (600-800) (200-400) 
fescue 



















209 
(150-400) 


VERY gravelly 








Succession. Seral stage determination should compare with Related Types. Indian ricegrass/needle-and-thread-blue 
Community Type A. grama is outside rainshadow climates, also below the lower 


Primary Succession is probably long, perhaps 1,000 yr or | treeline but on even windier sites. Arizona fescue/muhly is in 
more, because of the difficulty of establishing Arizona fescue, | parks, always above lower treeline, not as windy. 
and forming the organic-rich upper soil layer, in this windy Adjacent Types. Bitterbrush-Big sagebrush/Arizona fescue 
environment. In addition, these sites are colder than surrounding | on deeper soils and slightly more protected sites away from the 
sites in winter, because they are blown snow-free, so snow does | ridgetops or shoulders. Douglas-fir or aspen forests or 
not insulate them from the air. Secondary Succession is | serviceberry shrubland on northerly or easterly much more 
characterized by a prominent disclimax community with Arizona | protected steep slopes. 














fescue absent. The following factors are important here: Resource Values. 
Arizona fescue is an obligate outcrosser, so pollen must get from Resource Value Ct A Ct.B Ct'sC &D 
one plant to another to set seed. Potential Cattle Forage Production 2- 3 1 2- 3 
The maximum distance between plants for seed set is 2-3 m. Grazing Suitability T- 2(windy) | 1- 2(windy) | 1- 2(windy) 
Arizona fescue roots are shallow but densely matted, holding pevaioed eae Bi NO ce anges WM 
: : nme 2 Dispersed Recreation Q- 14(wind) | O- 1(wind) | 0- 1(wind) 
tightly to the upper few cm of soil, keeping it from eroding, Scenic 1- 2(wind) | 1- 2(wind) | 1 - 2(wind) 
and over time increasing its organic content. Road & Trail Stability 3 3 3 
The wind is always blowing in these sites, and nearly always from Construction Suitability 1- 2(wind) | 1- 2(wind) | 1 - 2(wind) 
the same direction, making an hostile environment for soil Deer & Elk Hiding Cover Os 0-1 Daal 
Porration Deer & Elk Forage & Browse 1-2 1-2 1-2 
; ; Sage Grouse Cover 2-4 0-1 Shoah) 
These factors, taken together, mean that once Anzona fescue Sage Grouse Lek Potential 9.3 3-4 3.4 
plants get more than 3 - 4 m apart (usually though grazing by Sage Grouse Nesting/Brood Potential 0-1 0-1 0-1 
livestock or big game), the stand will regress. First the fescue eaegupet ado el Reletrl ae By: hie 
plants will grow old and die, without any reproduction Soil Stability aA Bea Bard 
Concurrently, the fescue root mats will die as well, and the _ Risk of Soil Loss - Natural Qin d 90.3 2-3 
organic-rich upper soil layer will be free to erode. This layer < ge B Beocehobin: nane oe Sie a 
disappears by action of wind or water melting in spring from Risk of Permanent Depletion - Wildlife 3-4 3-4 3-4 
above, at which time the site is in effect back into primary Resource Cost of Management a4 3-4 3-4 
succession — wait 1,000 years or so for Arizona fescue to re- Cost of Rehabilitation 4-5 4-2 4-5 
establish, probably during several decades of higher than normal Wildlife Management. Total obstruction is 2 - 10.0 - 21%, 
moisture and less wind. For management purposes, these sites | obstruction 0-0.5 m tall is 5 - 39.4 - 80% 
are lost for Arizona fescue once it’s gone, and management has ae é Habitat Eee ae 
little choice but to live with the considerably less-palatable opeces —vomponen Season Preference ~ YPical Use TMensily 
species, notably needle-and- thread. Sage Grouse _Lek - open Mating Mod. Mod.Low (Windy) 
; Sage Grouse Resting, Feeding © Summer Low Low (Windy) 
Elk Standing Winter High High-Mod. High 
Ecological Type GA3.0 Phase 1 Phase 2 CTA CT.B CTC CT.D Whole ET 
Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 
TREES 
SHRUBS 
ARNO4 = Artemisia nova 01 20 0.2 29 0:3'36) 07 = OQ = a 0 0.2 24 black sagebrush 
ARTR2 Artemisia tridentata 0.0 20 09 43 03 27 -- 0 0.8 25 0.3 100 0.4 29 big sagebrush 
CHNA2 — Chrysothamnus nauseosus 0.6 40 0.2 29 06 46 -- 0 01 25 -- P 0.4 35 rubber rabbitbrush 
CHPA13 Chrysothamnus parryi -- 0 14 43 06 18 -- 0 08 25 -- 0.6 18 Parry rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 1.5 10 say die Of 2 = 0 O2F SO 1502 rr 14 35 Douglas rabbitbrush 
CHVIP5 = Chrysothamnus viscidiflorus ssp. pumilus 0.9 60 1.0 29 O.505 4.6 100 14 25 - 0.9 47 rabbitbrush 
GUSA2 _—_ Gutierrezia sarothrae 1.3 40 0.5 29 cle ee: 0 Qhugal Siege Fr 09 35 broom snakeweed 
LEPU Leptodactylon pungens 0.1 20 0.5 29 00 18 -- 0 0.9 25 0.3 re 0.3 24 granite gilia 
PIRI6 Picradenia richardsonii 3.6 90 27 86 4.4 100 41 100 05.75" = 3.2 88 pingue 
SYRO Symphoricarpos rotundifolius 0.2 40 0.0 43 0.0 36 = -- 0 0.0 50 23 100 01 41 mountain snowberry 
TECA2 __ Tetradymia canescens 0.3 40 04 29 03 46 -- 0 0.6 25 -- 0 04 35 gray horsebrush 
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19. Arizona Fescue Series 





—_=— colonial Type GA3.0 Phase | __ Phase 221710 TAccssmC slob eC. 1.10405 07, Dae © Whole Elam 
Cvr_Cnst__Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst Cyr Cnst  Cvwr Cnst ovr Cnst 

GRAMINOIDS 
CAFI Carex filifolia 09 10 -- 0 08 9 -- UP a act 0 -- 0 05 6 threadleaf sedge 
CAFO3 _— Carex foenea 15 10 - oO -- 0 155100 -- 0 -- 0 09 6 silvertop sedge 
CASTE3 Carex stenophylla ssp. eleocharis 25 40 0.5 29 02 18 -- 0 5.6 75 4.4 100 Wares needleleaf sedge 
CHGR15 Chondrosum gracile 8.8 90 0.0 14 1.864 °28:2100 9 10:1 50" 0 5.2 59 blue grama 
ELEL5S Elymus elymoides 28100 20 86 2.9 100 1.1 100 1.3) 75 45 100 2.5 94 bottlebrush squirreltail 
FEAR2 Festuca arizonica 12.3100 21.9100 24.0 100 0.0100 3.1 100 0.0100 16.2 100 Arizona fescue 
KOMA Koeleria macrantha 3.1 60 74 100 53 82 -- 0 2.2 75 16.6 100 49 77 prairie junegrass 
MUFI Muhlenbergia filiculmis 03 30 -- 0 02 27 -- oO - 0 -- 0 0.2 18 slimstem muhly 
POFE Poa fendleriana 23 40 28 29 08 27 -- 0 47 50 14.4 100 2.5935 muttongrass 
POSE Poa secunda 0.3 10 0.3 29 015 277» -- 0 -- 0 - 0 0.3 18 Sandberg bluegrass 
$TCO04 ~— Stipa comata 98 70 85 86 5.0 73 -- 0 23.8 100 6.9 100 92 77 needle-and-thread 
STHY6 —_— Stipa hymenoides 0.4 30 0.0 29 03°27 "= 0 O50 0anese 0 0.2 29 Indian ricegrass 
STPI2 Stipa pinetorum 10 20 -- 0 - QO -- 0 03 25 8.6 100 0.6 12 pine woods needlegrass 

FORBS 
ADLE Adenolinum lewisii 0.0 10 0.8 29 0.2 18 -- 0 07 25 -- 0 0.3 18 blue flax 
ALCE2 = Allium cernuum -- 0 0.8 29 05 9 = -- 0 00 25. -- 0 0.3 12 nodding onion 
ANSE4 — Androsace septentrionalis 0.1 30 0.2 29 O35) = 0 -- 0 0.6 100 01 29 northem rock-jasmine 
ANPA4  Antennaria parvifolia 09 20 -- 0 02.9 ~ 0 - 0 7.0 100 Osa pussytoes 
ANRO2  Antennaria rosea 01 10 0.1 43 0.2 36 -- 0 -- 0 - 0 0.1 24 rose pussytoes 
ARFR3 Artemisia franserioides -- 0 03 14 02 9 - 0 -- 0 -- 0 01 6 ragweed sagewort 
ARFR4 _— Artemisia frigida 3.7 90 3.0 86 19 91 11.2 100 64100 -- 0 3.4 88 fringed sagebrush 
ASAN4 Astragalus anisus 0.1 20 0.3 86 O:2555 = 0 0.0 50 - 0 0.2 47 Gunnison milkvetch 
ASMIO Astragalus miser var. oblongifolius 02 10 -- 0 -- oO - 0 - 0 1.9 100 Osn6 weedy milkvetch 
BOECH _ Boechera 02 10 -- 0 -- 0 - 0 04 25 -- 0 Onlee6 false arabis 
BOGU Boechera gunnisoniana 03 10 - oO - 0 - 0 0:7 26) a -- 0 0.2.5.6 false-arabis 
ERCO24 —Eremogone congesta 11 40 - 0 07 27 -- 0 -- 0 3.1 100 0.6 24 desert sandwort 
ERFE3 Eremogone fendleri 0.1 10 0.2 14 02 18 - oO - 0 -- 0 Okita desert sandwort 
EREA Erigeron eatonii 0.7 30 23 71 14 36 2.5 100 0.7 50 2.9 100 14 47 Eaton fleabane 
ERPU2 __ Erigeron pumilus 17 40 - 0 TleatBe == 0 1:2 50s 0 1.0 24 low fleabane 
ERRA3 —_—_ Eriogonum racemosum 04 10 -- 0 - QO} S-- 0 -- 0 4.4 100 03 6 redroot buckwheat 
HYFI Hymenopappus filifolius 0.3 10 07 14 07 18 -- 0 - 0 -- 0 05 12 white ragweed 
LESU3 —_Lepidotheca suaveolens S150): 0:85 29 14 46 19.2 100 0:5925 nian 0 2.2 41 pineapple weed 
LUAR3 Lupinus argenteus 03 20 -- 0 00 9 - 0 -- 0 2.5 100 OFa2 silvery lupine 
MINU Microseris nutans 07710" a= 0 -- 0 -- oO - 0 6.7 100 04 6 nodding microseris 
PASE Paronychia sessiliflora 0.6 20 0.3 43 08 46 -- 0 - 0 -- 0 0.5 29 nailwort 
PESE11  Penstemon secundiflorus 0.7 10 0.2 29 07 18 -- O04 25) 0 05 18 Fendler penstemon 
PETES Penstemon teucrioides 0.3 40 del 24 05 55 -- 0 0.8 50 1.4 100 0.6 53 beardtongue 
PHHO Phlox hoodii 1.0 50 0.7 43 OMe SO ne mr=s 0 1.2.50 = 0 09 47 Hood's phlox 
PHMU3 Phlox multiflora 33 10 - 0 -- 0 - 0 - 0 32.6 100 19 6 flowery phlox 
POCO13 —Potentilla concinna 0.5 10 0.2 29 05 18 -- 0 03 25 -- 0 0.4 18 elegant cinquefoil 
POHI6 Potentilla hippiana 0.1 20 0.2 14 O282/e iy 0 - 0 - 0 0.2 18 horse cinquefoil 
POPE8 _ Potentilla pensylvanica 01 20 1.0 29 00 9 -- 0 22 lo == 0 0.5 24 Pennsylvania cinquefoil 
SPCO Sphaeralcea coccinea OS) S0Re = 0 0.0 27 1.1 100 O19 257)" == 0 03 29 scarlet globe mallow 
TEAC Tetraneuris acaulis 0.2 10 07 14 07 18 = - 0 -- 0 - 0 0.4 12 stemless hymenoxys 
TETO Tetraneuris torreyana 0.6 20 2.0 43 05 27. - 0 3.6 50 -- 0 12 29 Torrey's hymenoxys 
TRRUS Trifolium rusbyi 0.1 10 0.2 14 02 18 -- 0 -- 0 - 0 0.2 12 Rusby clover 

GROUND COVER 
.BARESO | bare soil 8.3 100 6.2 100 7.2 100 6.3 100 8.6 100 6.5 100 75 100 bare soil 
LITTER litter and dutf 37.9100 295100 303100 37.3100 37.0100 665100 344100 duff litter 
SMGRAV small gravel < 1 cm 23-2190) 4474005 035.6 100!  .21.2.400 533.4.100 . .- 0 321 94 small gravel 
.LGGRAV large gravel 1-10 cm IZCNOO A ASSHO0 14.7 100 Iv 10h, 187100... 0 13.8 94 large gravel 
GRAV gravel 0.2-10 cm 2.3) 10 ea 0 -- 0 - 0 -- 0 22.7 100 1.3956 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 10.9 90 24 57 85 82 181100 34 50 0.5 100 74 77 cobble 
STONES stone > 25cm 42 70 0.4 14 26 46 -- Op ers.9250 0.3 100 2.6 47 stone 
.LIVEPL live plant bases 0.6 30 13 43 10 3659 "== 0 0.3" 25 3.4 100 0.9 35 live plant bases 
-MOSSON moss on soil 0.7 40 01 14 06 36 -- 0 01 25 -- 0 04 29 on soil moss 
LICHEN lichen on soil 15.6 90 148100 102100 36.0100 278100 -- 0 15.3 94 on soil lichen 
DEERPE droppings deer lesb e7Ay 06 71 Wak Ze 1.8 100 09 75 - 0 CORT: deer droppings 
-ELKPEL droppings elk 0.4 60 2.0 86 0.8 64 1.5 100 19 75 0.6 100 lela’ elk droppings 
ANTELO droppings pronghom 0.4 10 0.2 29 01 18 - 0 11° 25 -- 0 0.3 18 antelope droppings 
‘RABBIT droppings rabbit 04 50 0.2 57 04 46 -- 0 03100 - 0 0.3 53 rabbit droppings 





Distinguishing Features. Arizona fescue, mountain muhly, Component | Description | 














pee Sapemle ae oatgrass, Sandy Argiborolls, moderately- Vegetation | Arizona fescue and mountain muhly dominant 
ined to well-drained. sauna -Pr uaa Ir vier quent  eteeet ear peseuaper-vyerersrumtoptenrerpereres ree 
Distribution. Parks and benches in the rainshadow climates of ERA ple hele Ag hte er RLY 
the Gunnison Basin. This type has been described from southern Sat tne bebo online tetas en eel Panties cape A ~ 
Colorado, northern New Mexico and northern Arizona. Landform | Gent to very steep partially exposed parks and benches, a 
Ecological Type. The following table lists conditions at _.|Variely of aspects but never Northerly 
climax, common to the whole Ecological Type. Phase variations Geology _| Residual © Colluvial from a variety of sources 
and community types (seral expressions) are described below. Water | Moderately dry to moderately moist, surface and subsoil 
seasonally moist 
Climate | Deep rainshadow 














Other 
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Variations. Phase © has Parry oatgrass present to co- 
dominant with mountain muhly and Arizona fescue; showy 
cinquefoil and slimstem muhly are absent. Elevations range 
widely, except the very lowest, those below 9,000 ft. Slopes are 
usually moderate. Phase @ has Parry oatgrass missing; slimstem 


Phase 1 


Vegetation Parry oatgrass, mountain muhly 





Soils Typic Argiborolls, Clayey-Skeletal to 
Loamy-Skeletal, MD - WD - VW 
Landform 8 - 36% slope, 8760 - 9520 ft 
Geology 
Water 
Climate 


Vegetation: Diversity low, TLC/S is 1.8-7.3 


Phase 1. DAPA2-MUMO_ Phase 2. MUMO 











n=12 n=o 

Shrub Cover 0-2.2- 10% 3-13.8- 41% 
Gram. Cover 53 - 77.9 - 118% 21 - 34.8 - 51% 
Forb Cover 8 - 22.2 - 50% 2- 17.6 - 26% 
Rock Cover 2 - 23.6 - 40% 5-48.8-71% 
Bare Soil Cover 0- 24.9 - 65% 5 - 27.8 - 90% 
Total Live Cover 79- 102.3- 167% 51 - 67.4 - 90% 
No. Species 14- 22-29 13-17-23 








Plant Associations. © Festuca arizonica/Muhlenbergia spp., 
described as new here, based on Festuca arizonica/Muhlenbergia 
montana Shepherd 1975, Clary 1978, Radloff 1978; and 
Muhlenbergia montana/Festuca arizonica Johnston 1987. 

Soils: In Phases © and Q, the soils were consistently 
Argiborolls, usually Typic in Phase ©, more often Lithic in 
Phase ®. Some of the better condition sites in Phase @ were the 
same (Typic/Lithic Argiborolls), but Phase @ more often had 
Eutroboralfs, especially on the lesser-condition sites. These 
present Eutroboralfs appear like the subsoils of the Argiborolls. 
The total depth and mollic depth are shallower in Phase @ as 
well. These facts support the hypothesis that the Eutroboralfs are 
eroded from the Argiborolls after the grass cover has been 
removed down to some threshold. Soils in Phases © and @ are 
well-drained to very well-drained, but in Phase ©® they are only 
moderately drained. All of these soils must be Frigid rather than 
Cryic, by such indicators as Arizona fescue, mountain muhly, 
and slimstem muhly. 

Phase 1. DAPA2-MUMO_ Phase 2. MUMO Phase 3. MUFI-FESA 
48-63.8-88cm 20-376-45cm 20-483-95cm 


0- 26.8- 52cm 2- 14.2 - 26% 14- 22- 36cm 
23 - 45.2 - 65 13 - 45.6 - 58 13 - 28.1 - 48 


Total Depth 


Mollic Depth 
Permeability 





Mountain muhly 








Eutroboralfs to Haploborolls to Argiborolls, 
Loamy-Skeletal, WD - VW - VW 


7 - 111% slope, 8760 - 9520 ft 


Phase 3. MUFI-FESA Comments 


n=5 

1-5.9-11% Sparse shrubs, PIRI6-LEPU6, etc. 
14- 41.7-70% Higher in Phase 1 
14 - 31.2 - 54% 
9- 29.7-66% Some to much surface gravel 
15- 24.8-37% High for a grassland 
29 - 80.2- 112% Higher in Phase 1 

16 - 23- 28 
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muhly is also absent, at lower to middle elevations, and moderate 
to steep slopes. Phase ® has either Rocky Mountain fescue or 
slimstem muhly present to co-dominant; Parry oatgrass is 
missing, at middle elevations and shallow slopes. 


Phase 2 Phase 3 


Slimstem muhly or Rocky Mtn. fescue 





Lithic Argiborolls, various textures, 
PD - PD - WD 


6 - 12% slope, 9150 - 9820 ft 


Landforms and Geology. Gentle to very steep (only steep in 
Phase @), partially exposed parks and benches, a variety of 
aspects, never Northerly. 
Phase 1. DAPA2-MUMO Phase 2. MUMO Phase 3. MUFI-FESA 

9010-98 78-10480 ft 8760-9227-9520 ft 9150-9453-9820 ft 
Aspect 90-143-294° (r=0.58) 182-206-225° (r=0.96) 94-84-353° (r=0.14) 
Slope 8-21.7-36% 7-39.6-111% 6-9.3-11% 
Formation Residual to Colluvial, from a variety of sources, all of 
which produce some gravel, Igneous-Metamorphic-Sedimentary. 


Low to moderate potential for mass movement. 
Vern. 909 


0 @ 















Elevation 














Climate. In deep rainshadow. Warm, exposed to sun, 
somewhat exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 


Jat 
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Succession. Seral stage determination should compare with 
Community Type A. 

Primary Succession is moderately long in these somewhat 
protected sites, probably 400-500 yr. Secondary Succession is 
around 200 yr. There is a disclimax community with Arizona 
fescue absent. The following factors are important here: 

Arizona fescue is an obligate outcrosser, so pollen must get from 
one plant to another to set seed. The maximum distance 
between plants for seed set is 2 - 3 m. 

Arizona fescue roots are shallow but densely matted, holding 
tightly to the upper few cm of soil, keeping it from eroding, 
and over time increasing its organic content. 

The wind is always blowing in these sites, and nearly always from 
the same direction, making an hostile environment for soil 
formation. 

These factors, taken together, mean that once Arizona fescue 
plants get more than 3 - 4 m apart (usually though grazing by 
livestock or big game), the stand will regress. First the fescue 
plants will grow old and die, without any reproduction 
Concurrently, the fescue root mats will die as well, and the 
organic-rich upper soil layer will be free to erode. This layer 
disappears by action of water (or sometimes wind in more 
exposed sites), at which time the site is in effect back into 
primary succession — wait 500 years or so for Arizona fescue to 
re-establish, probably during several decades of higher than 
normal moisture and less wind. For management purposes, these 
sites are lost for Arizona fescue once it’s gone, and management 
has little choice but to live with less-palatable species. 

This situation is somewhat complicated when you add Parry 
oatgrass (in Phase 1). Parry oatgrass is a mat-forming grass with 
a very tight root structure, that is more palatable than either of the 
fescues here. Parry oatgrass, though, is more resistant to grazing 
because of its mat-forming habit. Parry Oatgrass is a vigorous 
competer with other plant species — it can easily outcompete 
much taller plants. I do not know whether oatgrass is an obligate 
outcrosser, mostly difficult to judge because of its vigorous 
vegetative reproduction. 
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Community Types 


Graminoid Prod. (non-free), Forage Prod., 
Cover | Fob Cover Iblaclyr bblaclyr Comments 
70-120% (900-1500) (800-1250) Mountain or slimstem muhly 
Arizona fescue (-muhly) em sometimes present 
B. Arizonafescue- {MS-LM| 7 0-10% 50-85% 15-35% (600-1200) Oatgrass always present 
mountain muhly - somewhere in area 
Parry oatgrass 
C. Arizona fescue- ) 53-40% 20-70% 10-35% 530 489 No oatgrass in the area 
muhly- (900-900) (200-600) 
(Rocky Min. fescue) 
D. Muhly-sparse fescue/ EM 4 1-11% 25-60% 10-40% 640 290 Mountain and/or slimstem 
(500-900) (200-600) muhly; Arizona and/or Rocky 
Min. fescue 
E. Fringed sage- (700-850) (400-600) 
bare soil- 
increaser grasses 















































































Related Types. Arizona fescue/pingue below the lower tree 
line on windy-exposed sites with sparse vegetation. Thurber 
fescue/Arizona fescue on much deeper, loamier soils and cooler 
sites. Indian ricegrass/needle-and-thread-blue grama below the 
lower tree line on very windswept sites, outside of rainshadows. 

Adjacent Types. Big sagebrush/Parry oatgrass-Arizona fescue 
on deeper soils with less gravel, more large coarse fragments, 
and more clay. One of the tall willow types (or the “mountain 
meadows” seral to them) in wet to moist bottoms. Douglas-fir, 
lodgepole pine, upland blue spruce, or spruce-fir forests on 
shallower non-Mollic soils and steeper slopes. 

Resource Values. 

Resource Value 
Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 1-2 1-2 


Wildlife Management. Total obstruction is 5-9.5-36% 
ML), obstruction is 20-33.5-60% 
m. 
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Habitat 
Species Component —gaacon Preference  |ypical Use Intensity 
Elk Forage Sum Low Low-VeryLow 
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Ecological Type GA3.4 Phase 1 Phase 2 Phase 3 CTA C.1.B CTC C.D Cie Whole ET 
Cvr_Cnst__Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst_Cvr Cnst_Cvr Cnst_ Cyr Cnst Cyr Cnst  Cvr Cnst 

TREES 

SHRUBS 
CHNA2 —Chrysothamnus nauseosus 0.1 50 1.4 40 0.5 40 0.0 40 0.2 57 1.4 40 Ohiee25 2.0 100 0.5 46 rubber rabbitbrush 
CHPA13 Chrysothamnus panyi 07 33° -- 0 0.8 40 0.1 40 dele: 01 20 09 2 - 0 0.6 27 Parry rabbitbrush 
CHVIB Chrysothamnus viscidiflorus -- 0 0.9 60 04 20 -- 0 - 0 03 40 1.3)5,50, | 9 0 0.3 18 Douglas rabbitbrush 
CHVIP5 = Chrysothamnus viscidiflorus ssp. pumilus -- 0 0.3 20 03 20 - Or a= 0 06 40 -- 0 - 0 0.1 9 rabbitbrush 
JUCO6 = Juniperus communis -- 0 3.2 20. -- QO - 0 - 0 3.2 20 -- 0 - 0 0.7 5 common juniper 
LEPU Leptodactylon pungens 03 8 0.0 20 -- 0 -- 0 04 14 0.0 20 -- 0 - 0 0.1 9 granite gilia 
PIRI6 Picradenia richardsonii 212-19 75 80 3.4 60 2.3 80 Slew 88 80 13 50 5.0 100 40 73  pingue 

GRAMINOIDS 
CAFI Carex filifolia 08 8 - 0 - 0 19 20 -- 0" y= 0 - 0 - 0 0.4 5 threadleaf sedge 
CAGE Carex geophila O50) ao 0 - 0 04 20 06 14 -- oO - 0 -- 0 03 9  dryiand sedge 
CAGE2 Carex geyeri Soper — 0 -- 0 -- 0 O09 14 -- etre: Qipone == 0 03 5 elksedge 
CAOB4 _— Carex obtusata 07 2 -- 0 - 0 1.6 40 02 14 -- 0 - 0 -- 0 0.4 14 blunt sedge 
CAPEH Carex pensylvanica ssp. heliophila 03 17 -- 0 - ON ner 0 05 29 -- 0 - 0 - 0 0.2 9 sun sedge 
CHGR15 Chondrosum gracile OSes 7 13 40 -- 0 0.4 20 06 14 03 20 1.3). 2555 = 0 0.6 18 blue grama 
DAPA2 Danthonia parryi 242100 -- 0) - 0 52.6 100 40100 - oO - Qo -- 0 13.2 55 Parry oatgrass 
ELELS Elymus elymoides 05 67 0.0 60 0.6 60 0.4 60 0.6 71 0.3 60 04 75 - 0 0.4 64  bottlebrush squirreltail 
FEAR2 Festuca arizonica 13.7100 12.7 100 5.0 80 9.1100 17.1100 17.4 100 04100 -- 0 11.5 96 Arizona fescue 
FEID Festuca idahoensis 03 17 - 0 0.2 20. -- 0 06 29 -- 0 - 0 1.0 100 0.2 14 Idaho fescue 
FESA Festuca saximontana 06 33° (-- 0 41 80 0.3 20 09 43 1.3 20 34 75 - 0 1.3. 36 Rocky Mountain fescue 
KOMA Koeleria macrantha 7.0 83 24 20 8.6 100 17 80 108 86 5.2 40 6.2 75 4.0 100 6.3 73 prairie junegrass 
MUFI Muhlenbergia filiculmis S500 0.0 20 19.8 80 0.5 40 Seon 47 40 189 75 -- 0 6.4 50 — slimstem muhly 
MUMO ~—- Muhlenbergia montana 21.4 83 16.6 100 28 40 175 80 241 86 1314 80 48 50 12.0100 16.1 77 mountain muhly 
POFE Poa fendleriana 17 42 0.7 20 0.2 40 3.2 40 07 43 0.8 40 01 25 -- 0 1.2 36  muttongrass 
PONEI2 Poa nemoralis ssp. interior 06% 25 0 - 0 15 60 -- 0 -- 0 -- Ot 0 0.3 14 _ interior bluegrass 
STCO4 ~— Stipa comata -- 0 07 20 0.0 20. -- Q - 0 -- 0 09 50 -- 0 0.2 9  needle-and-thread 
GRAMI —graminoid unknown Coe Sam 0 - OS 20 20h 0 -- 0 - 0 -- 0 0.4 5 unknown graminoid 

FORBS 
ACLAS = Achillea lanulosa 01 17 - 0 0.1 20 0.3 20 0.0 14 -- 0 OTs 25) = 0 0.1 14 westem yarrow 
ADLE Adenolinum lewisii 0:38 >= 0 0.0 20 -- 0 05 14 0.0 20 -- (ec 0 0.2 9 blue flax 
AGGL Agoseris glauca OZ cle ee 0 - 0 05 40 -- 0 - 0 - 0 - 0 0.1 9 false-dandelion 
ALLIU Allium 04 8 -- 0 - 0 10 20. -- oO - 0 - 0 -- 0 0.2 5 onion 
AMLA6 Amerosedum lanceolatum -- 0 0.3 20 16 40 -- 0 - 0 0.3 20 20 50 -- 0 0.4 14 yellow stonecrop 
ANPA Anemone parviflora 04 8 -- 0 - 0 - 0 07 14 -- 0 - 0 -- 0 0.2 5 arctic anemone 
ANRO2  Antennaria rosea SOR 75 2.0 80 0.6 80 19 80 STA 2.3 100 04 75 -- 0 2.2 77 rose pussytoes 
ARFR4 _ Artemisia frigida 14 67 0.6 100 98 40 0.9 60 19 71 0.5 80 0.3 50 48.0 100 3.1 68 fringed sagebrush 
ERCO24 ~—Eremogone congesta 07 7 - 0 0.0 20 -- 0 12 29. -- 0 0.0)725° ait = 0 0.4 14 desert sandwort 
ERFE3 Eremogone fendleri 14 58 1.0 20 1.6 40 18 60 T2mor 2.2 40 -- 0 2.0 100 1.4 46 desert sandwort 
ERIGE2 —Erigeron -- 0 06 20 -- 0 -- 0 - 0 06 20 - QO -- 0 0.1 5 fleabane 
EREA Erigeron eatonii US) 17 0.2 20 18 40 08 40 -- 0 0.2 20 23 50 -- 0 0.7 23 Eaton fleabane 
ERFL Erigeron flagellaris 04° 8 - 0 -- 0 10 20. -- 0 - Oiaae 0 - 0 0.2 5 trailing fleabane 
ERLE6 Erigeron leiomerus 01 17 - 0 0:2 20) Ry u-- 0 0.2 29 02 20 -- 0 0 0.1 14 ~ fleabane 
ERPU2 __ Erigeron pumilus Calli, 06 20 -- 0 01 40 -- 0 0.6 20 Ope = 0 0.2 14 low fleabane 
ERSU2 __ Erigeron subtrinervis 19 75 -- 0 3.6 20 1.6 60 2.1 86 36 20 -- 0 -- 0 1.9 46  threenerve fleabane 
GECA3 — Geranium caespitosum 06 25 -- OG - 0 0.9 40 04 14 -- 0 -- 0 - 0 0.3 14 Fremont geranium 
HEVI4 Heterotheca villosa Lopes 49 40 - 0 29 20 04 14 03 20 5.8 25 0 19 18 hairy golden aster 
IPAG Ipomopsis aggregata 03 17 0.0 40 0.0 20 -- 0 0.6 29 0.0 40 0.0 25. -- 0 0.2 23 trumpet gilia 
LUAR3 Lupinus argenteus 03 17 0.0 20 -- 0 0.7 20 0.0 14 0.0 20 - 0 - 0 0.2 14 silvery lupine 
OXLA3 _—Oxytropis lambertii 03 33 -- 0 0.0 20 0.5 20 0.2 43 0.0 20 -- gre 0 0.2 23 Lambert crazyweed 
PENST — Penstemon O3a17 a 0 (- 0 07 40 -- 0 -- Ooh = 0 -- 0 0.2 9 beard tongue 
PETE9 Penstemon teucrioides CSRs 0.0 20 0.6 20 0.0 20 05 14 0.0 20 07 2 - 0 0.3 18  beardtongue 
POHI6 Potentilla hippiana 3.1 92 0.6 20 3.7 100 3.4 80 2.8 100 1.2 40 SL 3.0 100 2.6 77 horse cinquefoil 
POPUS _—Potentilla pulcherrima 04,8 21 40 -- 0 0.2 20 -- 0 21 40 -- 0 - 0 0.5 14 beauty cinquefoil 
PTAL3 —_— Pterogonum alatum JEP 04 20 -- 0 0.4 20 0.1 14 04 20. -- 0 -- 0 0.2 14 winged buckwheat 
PUPA5 _ Pulsatilla patens -- 0 12 20 -- 0 - 0 - 0 12 20. -- 0 - 0 0.3 5 Amer. pasque flower 
SEDE2 Selaginella densa 0.0 8 72a) Al) 59 40 0.0 20 -- 0 2.3 20 ide 0 sees 0 19 18 little club-moss 
TAOF Taraxacum officinale 04 42 -- 0 0.0 40 1.0 60 0.0 29 0.0 20 0.0 25 0 0.2 32 common dandelion 
VIAS2 Virgulaster ascendens 02 8 0.0 20 -- 0 - 0 0.4 14 0.0 20 -- 0 - 0 0.1 9 aster 

GROUND COVER 
.BARESO _ bare soil 249 92 31.2100 340100 12.2 80 340100 308100 218100 850100 284 96 baresoil 
.LITTER litter and duff 51.4100 151100 393100 726100 363100 268100 32.0100 10.0100 404100  dufflitter 
ROCK — cover grav+cob+ston 512025 1.0 20 1.0 20 1220 80 29 10 20) -- 0 5.0 100 3.3. 23  grav+cob+ston cover 
.SMGRAV_ small gravel < 1 cm 2:5ia/ See com OOme 111m Ome 6104 80 4100871) 512.5..80) 18.800 |=- Q 13.1 77 — small gravel 
.LGGRAV large gravel 1-10 cm 3.0 67 18.0 80 2.1 80 0.8 60 46 71 125 80 95100 -- 0 6.2 73 large gravel 
COBBLE cobble 10-25 cm 15 42 11.7 80 18 60 04 20 det yl 97 60 48100 - 0 3.9 55 cobble 
STONES stone > 25cm 14 25 5.6 40 05 20 23 20 08 29 5.6 40 06 25. -- 0 2.2 27 stone 
.BEDROC bedrock exposed -- 0 - 0 80 40 -- QO -- 0 -- O00 e500 0 1.8 9 exposed bedrock 
.LIVEPL live plant bases 0.0 8 08 40 22 40 -- 0 01 14 11 60 24 25° -- 0 0.7 23 live plant bases 
.BRY mosses + lichens on soil 03 25 0.6 20 1.0 20 0.6 20 0.1 29 06 20 - 0 5.0 100 0.5 23 mosses + lichens 
.MOSSON moss on soil 06 25 -- 0 07 80 15 40 0.0 14 0.0 20 08 75 -- 0 0.5 32  onsoil moss 
LICHEN lichen on soil 08 42 -- 0 45 80 0.8 40 0.8 43 07 20 40 15 l= 0 1.4 41 onsoil lichen 
COWPIE droppings cattle Oni? 0.4 40 0.2 40 01 20 01 14 04 40 03 50 -- 0 0.2 27 cattle droppings 
.DEERPE droppings deer Galo 0.5 40 0.2 60 0.2 40 0.0 14 0.5 60 0.2 50 -- 0 0.2 36 deer droppings 
ELKPEL droppings elk 0.7 33 0.3 40 0.3 20 01 40 11 29 0.3 20 04 50 - 0 0.5 32 elk droppings 
.BIGHOR droppings bighom sheep 04 17 - 0 - 0 -- 0 0.6 29 -- 0 - Ores 0 0.2 9  bighom droppings 
RABBIT droppings rabbit 0.0 8 0.3 60 0.1 20 01 20 -- 0 0.2 40 0 TO) ad =- 0 0.1 23 rabbit droppings 
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19. Arizona Fescue Series 


20. Thurber Fescue Series 


General Description 
Festuca thurberi Series of Moir (1978), Hess (1981), Hess 


and Wasser (1982), and Komarkova (1986, in part). Considered a 
non-climatic series by Moir (1983). Fescue Series, in part, of 
Donart and others (1978) and Dick-Peddie (1993). Danthonia 
parryi Series, in part, of Hess (1981). 

Winter solifluction and mass slumps on steep, snow-burdened 
slopes are common on these sites (Moir 1967). 

Thurber fescue is an obligate outcrosser; which means that 
plants must be close enough together for pollen to move from one 
plant to another in order to set seed. When Thurber fescue plants 
get 3-4 m or more apart on average, the pollen apparently cannot 
reach the next plant, and the stand becomes non-reproductive. 
When the remaining Thurber fescue plants get older and die, then 
the site is lost for Thurber fescue, increasing erosion potential and 
creating a permanent disclimax. 

Paulsen (1970) observed the natural flowering of five species 
for four years, 1963-1966; “the cool, moist summers of 1964 and 
1965 favored flowering and seed maturation of all five species.” 
For those five years, the percentages of plants flowering was: 
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Turner (1972) presents regression equations for predicting 
moisture content of the foliage of various plants, based on the 
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moisture content of two predictor species: Idaho fescue (Festuca 
idahoensis) and Oregon fleabane (Erigeron speciosus). 

Precipitation zone: 610-737-810 mm/yr (24-29-32 in/yr), 
mostly (/,) in the form of snow (Ellison and Aldous 1952, 
Klemmedson 1956, Brown and Thompson 1965, Weaver 1979). 
Growing season precipitation 81-171-280 mm (3-4.8-11 in). 
Growing period -130- da (Brown and Thompson 1965). Total soil 
moisture (0-8 ft) in the spring 800-876-950 mm (31-34.5-38 in); 
in the fall 650-777-810 mm (25-30.6-32 in). Water use during the 
growing season 1.9-2.01-2.4 mm/da (0.075-0.079-0.100 in/da) 
(Brown and Thompson 1965). Mean annual air temperature - 
10°C — 4°C — 14°C, mean summer soil temperature --°C () 
(Weaver 1979). 


Distribution 
In the UGB, elevations are 8,700-10,080-11,240 ft. 


Plant Associations in the UGB 





Plant Association and Code Est. Page 
Thurber fescue/Arizona fescue (FETH/FEAR2) 9,210- 10,800 GA4.0 
typical phase 9,210-9,990 —Ph. 1 
phase Parry oatgrass (DAPA2) 9,760-10,800 —Ph. 2 
Thurber fescue/ldaho fescue (FETH/FEID) 9,500-11,120 GA5.0 
typical phase 9,500- 10,920 —Ph. 1 
phase Parry oatgrass (DAPA2) 10,320-11,120 —Ph. 2 
Thurber fescue/meadow-rue-vetch-elk sedge 8,700-10,315 GA6.0 
(FETH/THFE-VIAM-CAGE2) 
typical phase 8,700-10,315 —Ph. 1 
phase capitate valerian-flax (VACA3-ADLE) —10,140-11 ,240 —Ph. 2 
phase osha (LIPO) 10,120 —Ph. 3 


Vegetation Management Practices 
Spraying with 2,4-D increases the graminoid production 19 


years after treatment; production of forbs decreases, and shrub 
production decreases; these trends are more pronounced if cattle 
grazing is excluded (Turner 1969). 





Spraying with 2,4-D on production 
From Turner (1969) 
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Fire Ecology 


Insects and Diseases 
Unknown. 


: Livestock Range Management 
Paulsen (1975) recommends about 2.5 ac/AUM as an overall 


stocking rate in this grassland type; in good condition, it could be 
as low as 1.5 ac/AUM. 

Grazing by cattle tends to reduce the cover and production of 
the fescues (Arizona and Idaho first), Parry oatgrass, and 
wheatgrass; they are replaced by Kentucky bluegrass and 
invaders (Moir 1967, Dick-Peddie 1993). 

Older Thurber fescue plants are somewhat palatable to grazing 
animals (livestock or big game), but definitely not preferred if 
other grasses are available — succulent forbs or young Thurber 
fescue plants, which are much more palatable. Under heavy use, 
cattle will typically remove al/ of the highly palatable grasses 
(Arizona fescue, Idaho fescue, Parry oatgrass, Kentucky 
bluegrass), palatable forbs, and young Thurber fescue plants 
before they start in earnest on the older Thurber fescue plants. I 
have seen a lot of these sites — big old Thurber and nothing in 
between except Kentucky bluegrass, unpalatable forbs, and bare 
ground. These don’t look too bad until you realize that all the 
reproduction of the climax grasses is being consumed every year. 
Under those conditions, Thurber fescue is gone once the old 
plants die, and if their demise is hastened by use on the old 
Thurber fescue plants, erosion, soil loss, and reduction of site 
value follows quickly (see Paulsen 1975). 

Palatable species to cattle (“Desirable” species) include Idaho 
fescue (Festuca idahoensis), Thurber fescue (Festuca thurberi), 
Rocky Mountain fescue (Festuca saximontana), nodding brome 
(Bromopsis porteri), sedges (Carex spp.), fleabane (Erigeron 
speciosus), aspen peavine (Lathyrus leucanthus), and agoseris 
(Agoseris glauca) (Klemmedson 1956, Paulsen 1969). Common 
decreasers with livestock grazing include Arizona fescue 
(Festuca arizonica), Idaho fescue (Festuca idahoensis), osha 
(Ligusticum porteri), Oregon fleabane (Erigeron speciosus), and 
nodding brome (Bromopsis porteri) (Moir 1967, Turner 1969). 
Common increasers with livestock grazing include dandelion 
(Taraxacum officinale), yarrow (Achillea lanulosa), orange 
sneezeweed (Dugaldia hoopesii), and sageworts (Artemisia 
frigida and Oligosporus spp.) (Moir 1967, Turner 1969). Into 
many of these sites, silver sagebrush (Artemisia cana) will also 
invade (Turner 1969). 

Total live vegetation production ranges from 1,000 to 2,800 
lb/ac/yr in poor and excellent condition, respectively (Paulsen 
1975); grass production ranges from 400 to 2,100 Ib/ac/yr in poor 
and excellent condition, respectively (Aldon and Barstad 1987, 
Turner 1951). 

Klemmedson (1956) studied the composition of basal cover 
on Thurber fescue grasslands to determine condition classes. 
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Range condition classes 
Klemmedson (1956) 
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1. Desirable Species include Thurber fescue, Idaho fescue, 
Rocky Mountain Fescue, and nodding brome. 2. Intermediate 
Species include slender wheatgrass, Kentucky bluegrass, 
Letterman needlegrass, columbine, mountain parsely, peavine, 
yarrow, Oregon fleabane, larkspur, and meadow-rue. 3. 
Undesirable Species include violet, aster, lupine, orange 
sneezeweed, cinquefoil, buckwheat, thistle, yellow golden-eye, 
strawberry, and scarlet gilia (Klemmedson 1956). All his 
Desirable species I would class as Late Seral. Most of his 
Intermediate species are Midseral, except slender wheatgrass 
(Late Seral), Kentucky bluegrass (Early Seral), peavine (Late 
Seral), Oregon fleabane (Late Seral), and meadow-rue (Late 
Seral). Most of his Undesirable species are Early Seral, except 
buckwheat (Late Seral). The chart above considers buckwheat to 
be an Intermediate species. 


Klemmedson (1956) classified erosion based on the pedestals 
which hold individual plants (grasses or forbs). 
Stage I. Plant crown on a level or near level with surrounding 
surface of soil. 
Stage II. Plant crown above level of soil surface around part of 
its perimeter, breaking away tends to occur on the downhill 
side of the clumps. 
Stage III. Plants on a soil pedestal above the adjacent surface 
on all sides. 
Stage IV. Grass on top of the pedestal dead or nearly so; 
pedestal disintegrating. 
These erosion stages and other non-vegetation variables relate 
to Klemmedson’s (1956) range condition classes as follows. 


Factor Good Fair Poor 
Bare soil cover 6.4% 15.0% 35.2% 
Rock cover! 2.8% 13.1% 20.8% 
Litter cover 40.3% 26.2% 16.1% 
Plant density index 48.3% 42.1% 24.1% 
Organic matter’ 9.9% 7.2% 6.1% 
Bulk density” 0.970 1.156 1.198 
Infiltration? 7.82 mA 8.71 m/i 30.08 m/i 
Pedestal Stage I 94.7% 60.0% 21.7% 
Pedestal Stage II 4.4% 30.5% 53.6% 
Pedestal Stage III 1.0% 8.9% 22.3% 
Pedestal Stage IV 0.0% 0.7% 2.3% 


1. “Erosion Pavement:” accumulations of rock material < 0.75 in diam. 
2. Soil sampled for organic matter and bulk density, surface 2 in. 
3. Infiltration in minutes per inch of water. 
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Wildlife Management 
Pocket gophers (Thomomys talpoides) can be a significant 


problem in disturbed sites or microsites (Julander and others 
1969). Pocket gophers become more active with increased 
disturbance, for example by the baring of soil by livestock 
grazing (Ellison and Aldous 1952). Much of the food of pocket 
gophers comes from the underground parts of plants, mostly forbs 
such as fleabane, geranium, and hairy golden aster (Ward and 
Keith 1962). Removal of pocket gophers from an overgrazed area 
changes vegetation production little, although dandelion 
decreases where gophers are present, and grasses, sedges, and 
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Mapping and Map Units 


Medium to large-sized sites, often isodiametric. Easily 
distinguished on aerial photographs — a unique texture. Early 
seral Thurber fescue grasslands can sometimes be difficult to 
distinguish from early seral willow riparian areas. 


Roads and Trails 

Moderately suitable for roads and trails, limited by deep, 
loamy, sometimes clayey soils that often occur on slumps, in a 
high-precipitation zone. Roads and trails should be closed during 
the mud seasons. Potential for mass movement is often high. It 
would probably be better to locate a road in a different site if 
possible. Roads and trails will need to be graveled and riprapped; 
roads will need culverts and ditches. 

Hydrology 

A great deal of moisture is held in the site by vegetation, litter, 
and the relatively highly organic soils. Evaporation is rarely 
significant, and evapotranspiration never exceeds input from the 
soil or precipitation. 

Many of these sites are what I would call “subriparian,” that 
is, they are moist all season and wet during some seasons. Often 
there are redoximorphic mottles visible in the soil. 


Revegetation 
Revegetation is usually easy, with many species and practices 
to choose from in these sites, because of the highly-productive 
soils and abundant moisture. However, seeds are usually not 
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rhizomatous species increase where gophers are present. Pocket 
gophers may provide a benefit to such overgrazed sites by 
loosening the soil and increasing infiltration (Ellison and Aldous 
1952). Pocket gophers can also use the understory of aspen 
stands, that have a similar soil to these Thurber fescue sites, and 
may occur adjacent to them (McDonough 1974). Where pocket 
gophers were controlled by trapping, total aboveground 
production and forage were both increased (Turner 1969). 


Aboveground Production 
Pocket gophers trap/not (Turner 1969) 
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available for many of the dominant natives, notably the fescues 
(Thurber, Arizona, Idaho) and Party oatgrass. The tendency for 
many of these soils to slump, and the potential for mass 
movement, are limits to revegetation. 


Recreation Management 
Unsuitable for developed recreation, because of the slumpy 


soils and potential for mass movement. Moderately suitable for 
dispersed recreation if the soil is not disturbed. In sites with dense 
Thurber fescue, camping on the ground is difficult because of the 
dense vegetation. 
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Distinguishing Features. Thurber fescue, Arizona fescue, 
deep-loamy Cryic soils, moderately-drained to well-drained. 

Distribution. Parks and benches in the Subalpine of the 
Gunnison Basin. This type has been described from southwestern 
Colorado and New Mexico. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 










Variations. Phase © has sulphurflower (ERUM) common, 
on steeper slopes and somewhat lower elevations, outside 
rainshadow, with deeper mollic horizons. Phase @ has Parry 
oatgrass present to co-dominant, on somewhat shallower slopes 
and somewhat higher elevations, in deep to moderate 
rainshadow, with shallower mollic horizons. Sulphurflower is 
usually absent. 





and aa esse expressions) are described below. Phase 1 pies o 
+ Gompanenti Describe inst). 3f henetl “inal Oh. lei Vegetation Typical; sulphurflower common Parry oatgrass; mountain muhly 
Vegetation | Thurber fescue and Arizona fescue dominant common 
Argic Cry oborolls, Skeletal, moderately drained to very Soils Mollic depth avg. 62 cm Mollic depth avg. 33 cm 
well-drained, usually deep and loamy 
Gentle to steep partially exposed benches, parks, and midslopes, Landform | 24 - 49% slope, 9210 - 9900 ft 4 - 29% slope, 9760 - 10800 ft 
Soley: (Lei Ee sone tetanies Geology 
Calluvial from a variety of clay-producing formations, such as 
Shales, fne sandstones, or basalts Water 
Seasonally moist, moisture is held in surface and subsoil by soil Climate Northem part of Gunnison Basin, | Southem & Southeastem part of 
and vegetation. There is quite a bit of litterfall and ty pically seeral Outside Rainshadow Gunnison Basin, Deep to Moderate 
Vegetation lay ers, keeping the upper soil lay ers moist through the Rainshadow 
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Phase 1. Typical Phase 2. DAPA2 Comments 


Vegetation: Diversity low to moderate, TLC/S is 6.7-12.7 





















Shrub Cover 0-5.2-11% 0-2.9-11% Sparse, 0.4-0.6 m tall, CHRYS 

Gram. Cover 114-115.6-116% 80-121.5-153%  FETH, FEAR2, (+DAPA2, MUMO in Ph. 2) 
Forb Cover 20 - 41.9 - 64% 8 - 33.4 - 84% Various species; GF layer 0.5-1.2 m tall 
Rock Cover 2-3.8-5% 0-4.1-19% 

Bare Soil Cover 7-8.5-10% 0 - 9.0 - 30% 

Total Live Cover 135-162.8-190% 105 - 157.9 - 202% 

No. Species 14-14-15 14 - 20 - 27 





Plant Associations. © Festuca thurberi/Festuca arizonica 
Johnston 1987, based on descriptions in Moir 1969 and 
Komarkova 1986. @ Festuca thurberi/Festuca arizonica phase 
Danthonia parryi described as new here, based on Festuca 
thurberi/Danthonia parryi Johnston 1987, based on descriptions 
in Moir 1967, Radloff 1983, Komarkova 1986. 

Soils: Phase © Typical Sampled as Argic Pachic Cryoborolls, 
Skeletal, well-drained to very well-drained. Phase @ DAPA2 
Sampled mostly as Argic Cryoborolls, a few Typic Cryoborolls, 
Loamy-Skeletal, mostly moderately-drained to well-drained 


Phase 1. Typical Phase 2. DAPA2 








Total Depth 73 - 75.5 - 78cm 46 - 67.7 - 87cm 
Mollic Depth 59 - 62.0- 65cm 20 - 33.1 - 55cm 
Permeability 37 - 48.2 - 59 18 - 40.2 - 65 





Landforms and Geology. Gentle to steep (in Phase ©), 
partially exposed parks and benches, Southeasterly. 
Phase 1. Typical Phase 2. DAPA2 
9210 - 9555 - 9900 ft 9760 - 10176 - 10800 ft 
Aspect 69 - 138 - 141° (r=0.85) 98 - 138 - 225° (r=0.85) 
Slope 24 - 36.4 - 49% 4- 13.4 - 39% 
Formation Colluvial to Alluvial or mixed, from a wide variety of 
sources, Sedimentary-Igneous-Metamorphic-Glacial. Moderate 
to High potential for mass movement. 










Elevation 
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Climate. Phase © in areas outside rainshadow, Phase @ in 
moderate to deep rainshadows. Cool, moist, moderately exposed 
to sun, slightly exposed to wind or protected. 

Succession. Seral stage determination should compare with 
Community Type A. 

Primary Succession is moderately long, probably 400-500 yr. 
Secondary Succession is shorter, probably 75-150 yr. The climax 
grass, Thurber fescue, is a long-lived large bunchgrass, that is an 
obligate outcrosser. This means that plants must be close enough 
together for pollen to move from one plant to another in order to 
set seed. When Thurber fescue plants get 3-4 m or more apart on 
average, the pollen apparently can reach the next plant, and the 
stand becomes non-reproductive. When the remaining Thurber 
fescue plants get older and die, then the site is lost for Thurber 


fescue, increasing erosion potential and creating a permanent 
disclimax. 

Older Thurber fescue plants are somewhat palatable to 
grazing animals (livestock or big game), but definitely not 
preferred if other grasses are available — Arizona fescue or young 
Thurber fescue plants, which are much more palatable. Under 
heavy use, cattle will typically remove ail of the Arizona fescue 
and young Thurber fescue plants before they start in earnest on 
the older Thurber fescue plants. I have seen a lot of these sites — 
big old Thurber and nothing in between except Kentucky 
bluegrass, forbs, and bare ground. These don’t look too bad until 
you realize that all the reproduction of the climax grasses is 
being consumed every year. Under those conditions, Thurber 
fescue is gone once the old plants die, and if their demise is 
hastened by use on the old Thurber fescue plants, erosion, soil 
loss, and reduction of site value follows quickly. 

This situation is somewhat complicated when you add Parry 
oatgrass (in Phase 2). Parry oatgrass is a mat-forming grass with 
a very tight root structure, that is more palatable than either of the 
fescues here. Parry oatgrass, though, is more resistant to grazing 
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because of its mat-forming habit, and doesn’t produce as much as 
Thurber fescue. Parry oatgrass is a vigorous competer with other 
plant species — it can easily outcompete Thurber fescue (or even 
sagebrush!), much taller plants. I do not know whether oatgrass 
is an obligate outcrosser, mostly difficult to judge because of its 
vigorous vegetative reproduction. 

Related Types. Thurber fescue/Idaho fescue is on colder sites, 
at somewhat higher elevations, with fewer forbs. Thurber 
fescue/meadow-tue is one soils with more clay and is missing 
Arizona and Idaho fescues. Mountain big sagebrush/Thurber 
fescue is on coarser soils. 

Adjacent Types. Tall willow riparian areas (or the “mountain 
meadows” seral to them) on wetter bottom sites. Mountain big 
sagebrush/Thurber fescue on coarser soils. Aspen forests on 
steeper, better-drained slopes. Spruce-fir forests on coarser, non- 
Mollic soils and steeper, better-drained slopes. Arizona 
fescue/muhly or big sagebrush/Parry oatgrass-Arizona fescue on 
shallower-mollic soils that won’t support Thurber fescue. Osha 
forblands on dense-clay sites with few bunchgrasses. 
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20. Thurber Fescue Series 








Resource Values. Wildlife Management. Total obstruction 6-17.4-24%; 
Resource Value C.t.A Ct. B obstruction below 0.5 m is 25-58.6-95%. 
Potential Cattle Forage Production 5 5 Habitat 
Grazing Suitability 3-4 4-5 Species Component Season Preference  /ybical Use Intensity 
Developed Recreation 1-2 1-2 Mule Deer Resting, Forage © Summer High Mod. High 
Dispersed Recreation 1-2 | 1-2 | Elk Resting, Forage © Summer Moderate Moderate 
Scenic 3-4 3-4 
Road & Trail Stability 1-2 1-2 
Construction Suitability 0 0 
Deer & Elk Hiding Cover 1-2 0-1 
Deer & Elk Forage & Browse 3-4 3-4 
Watershed Protection 3 3 
Soil Stability 2 2-3 
Risk of Soil Loss - Natural 0-1 0-1 
Risk of Soil Loss - Management 4 3-4 
Risk of Permanent Depletion - Range 3-4 3-4 
Risk of Permanent Depletion - Wildlife 1 1 
Resource Cost of Management 3-4 3-4 
Cost of Rehabilitation 3-4 3-4 


Ecological Type GA4.0 Phase 1 Phase 2 CT.A CT.B Whole ET 
Vr nst vr nst Vr nst Vr nst Vr nst 
IIIS | = © <a TIT a a ae 


SHRUBS 
CHNA2 Chrysothamnus nauseosus -- 0 0.5 20 0.6 25 -- 0 0.4 17 rubber rabbitbrush 
CHPA13 Chrysothamnus parryi 5.2 50 el 20 1.3 13 27 50 18 25 Parry rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus -- 0 1.3 40 0.5 25 2.2 50 1 33 Douglas rabbitbrush 
PIRI6 Picradenia richardsonii -- 0 0.2 30 -- 0 0.4 75 0.1 25s pingue 
GRAMINOIDS 
BRCA10 Bromopsis canadensis 65 100 0.0 10 1.6 25 0.0 25 Mel 25 fringed brome 
BRPOS Bromopsis porteri -- 0 0.5 10 -- 0 1.3 25 0.4 8 nodding brome 
BRJA Bromus japonicus - 0 0.5 10 0.6 13 -- 0 0.4 8 Japanese brome 
CAFO3 Carex foenea -- 0 47 30 5.9 38 -- 0 3.9 25 __silvertop sedge 
CAGE2 Carex geyeri -- 0 04 10 0.5 i! -- 0 0.3 8 elk sedge 
CAOB4 Carex obtusata 4.3 50 8.2 50 46 38 130 75 75 50 blunt sedge 
DAPA2 Danthonia parryi -- 0 22.4 90 21.0 75 13.9 75 18.7 75 Parry oatgrass 
ELEL5 Elymus elymoides -- 0 15 90 0.6 63 2.4 100 1.2 75 _ bottlebrush squireltail 
ELTR7 Elymus trachycalus OS, 50 -- 0 13 13 -- 0 0.9 8 slender wheatgrass 
FEAR2 Festuca arizonica 28 100 19.8 100 63 100 38.4 100 17.0 100 Arizona fescue 
FEID Festuca idahoensis -- 0 0.8 10 -- 0 2.0 25 0.7 8 Idaho fescue 
FESA Festuca saximontana -- 0 42 70 3.0 50 45 75 3.5 58 Rocky Mountain fescue 
FETH Festuca thurberi 89.9 100 40.9 100 68.7 100 98 100 49.0 100 Thurber fescue 
KOMA Koeleria macrantha -- 0 49 90 1.6 63 91 100 41 75 prairie junegrass 
MUFI Muhlenbergia filiculmis -- 0 0.5 10 0.6 13 -- 0 0.4 8 slimstem muhl 
MUMO Muhlenbergia montana -- 0 6.6 80 42 63 8.1 75 55 67 mountain muhly 
POA Poa -- 0 24 20 -- 0 5.9 50 2.0 17 _ bluegrass 
POFE Poa fendleriana -- 0 20 20 08 13 4.2 25 2.0 17 muttongrass 
POPR Poa pratensis 18 50 -- 0 0.4 13 -- 0 0.3 8 Kentucky bluegrass 
STNE3 Stipa nelsonii on 50 -- 0 las 13 -- 0 0.8 8 Nelson's needlegrass 
STPI2 Stipa pinetorum -- 0 0.8 10 0.9 13 -- 0 0.6 8 pine woods needlegrass 
TRSP2 ale Sspicatum -- 0 0.1 10 0.2 13 -- 0 0.1 8 spike trisetum 
ACLAS Achillea lanulosa Sie) alta) 3.2 80 23 75 32.100 33 83 westem yarrow 
ADLE Adenolinum lewisii 1.8 50 0.6 10 qi 25 -- 0 0.8 17 _ blue flax 
ANPA Anemone parviflora -- 0 0.2 10 -- 0 0.5 25 0.2 8 arctic anemone 
ANRO2 Antennaria rosea -- 0 2.8 80 0.8 63 5.4 75 2.4 67 —_— rose pussytoes 
ARFR4 Artemisia frigida -- 0 0.3 30 0.3 25 0.3 25 03 25 fringed sagebrush 
ASSP16 Aster spathulatus -- 0 07 10 0.9 13 -- 0 0.6 8 — westem aster 
ASTRA Astragalus -- 0 0.3 10 -- 0 0.6 25 0.2 8 — milkvetch 
CAGU Calochortus gunnisonii -- 0 0.2 10 -- 0 0.5 25 0.2 8 — Gunnison mariposa 
ERFE3 Eremogone fendleri -- 0 1.9 70 0.2 38 45 100 16 58 desert sandwort 
ERFL Erigeron flageliaris -- 0 me 40 0.2 13 5.1 75 1.8 33 trailing fleabane 
ERSP4 Erigeron speciosus -- 0 3.0 30 3.4 25 0.6 25 25 25 — Oregon fleabane 
ERSU2 Erigeron subtrinervis 3.0 100 46 70 1.9 63 94 100 44 75 threenerve fleabane 
ERVE2 Erigeron vetensis -- 0 1.4 10 1.8 is} -- 0 12 8 _ fleabane 
ERUM Eriogonum umbellatum 17.3. 100 -- 0 43 25 -- 0 2.9 17 sulfur buckwheat 
ERTR19 Erythrocoma triflora -- 0 0.3 20 0.4 13 0.0 25 03 17 rairie smoke 
HEVI4 Heterotheca villosa -- 0 0.4 20 -- 0 0.9 50 0.3 17 ay golden aster 
IPAG Ipomopsis aggregata -- 0 0.3 20 0.0 13 0.7 25 0.3 17 _‘ trumpet gilia 
LALE2 Lathyrus leucanthus 8.0 100 -- 0 2.0 25 -- 0 13 17 aspen peavine 
LUAR3 Lupinus argenteus 37 =: 100 0.3 10 1.3 38 -- 0 0.8 25 __ silvery lupine 
ORLU2 Orthocarpus luteus ce 0 0.2.10 = 0 05 2 0.2 8 ellow owl-clover 
OXLA3 Oxytropis lambertii = 0 Tel 30 O33 13 2.1 50 0:9) "2s ambert crazyweed 
OXSE Oxytropis sericea -- 0 0.6 20 0.4 13 0.5 25 0.5 17 silky crazyweed 
OXSP Oxytropis splendens -- 0 0.2 10 0.3 13 -- 0 0.2 8 showy crazyweed 
PENST Penstemon -- 0 0.2 10 -- 0 0.4 25 0.1 8 beard tongue 
POEF Potentilla effusa E= 0 11 20 4s 125 ob 0.9 17 Saskatchewan cinquefoil 
POHI6 Potentilla hippiana -- 0 46 80 les! 50 88 100 3.8 67 _ horse cinquefoil 
POPU9 Potentilla pulcherrima 0.8 50 0.1 10 0.2 13 0.1 25 0.2 17 _ beauty cinquefoil 
SOSP Solidago spathulata -- 0 04 10 0.6 13 -- 0.4 8 — dune goldenrod 
TAOF Taraxacum officinale = 0 13° 60 02025 C00 1.0 50 common dandelion 
VIAM Vicia americana 13 50 -- 0 0.3 13 -- 0 0.2 8 American vetch 
VIAS2 Virgulaster ascendens = 0 O25 10 03° 313 = 0 0.2 8 aster 
WYAR Wyethia arizonica 16 100 -- 0 0.4 25 -- 0 03 ke mule's ears 
FORB forb unknown -- 0 03 30 0.3 38 -- 0 0.2 25 unknown forb 
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20. Thurber Fescue Series 


Ecological Type GA4.0 Phase 1 Phase 2 CTA C1.B Whole ET 
Cvr Cnst Cyr Cnst Cvr Cnst Cvr Cnst Cvr Cnst 

GROUND COVER 
.BARESO bare soil 85 100 9.0 90 67 88 13.4 100 8.9 92 bare soil 
LITTER litter and dutt 86.5 100 86.9 100 88.5 100 83.5 100 86.9 100 — dufflitter 
ROCK cover grav+cob+ston -- 0 0.3 20 03 13 0.3 25 0.3 17 grav+cob+ston cover 
.SMGRAV small gravel < 1 cm 2h ee 100 2.8 80 29 88 24 75 27 83 small gravel 
.LGGRAV large gravel 1-10 cm 2: 4° 100 0.6 40 0.9 50 0.4 50 07 50 _ large gravel 
COBBLE cobble 10-25 cm -- 0 0.3 30 0.4 38 -- 0 0.3 25 cobble 
.LIVEPL live plant bases at 100 -- 0 0.3 25 -- 0 0.2 17 __ live plant bases 
.MOSSON moss on soil -- 0 0.2 30 0.1 13 0.4 50 0.2 25 onsoil moss 
.LICHEN lichen on soil -- 0 0.5 50 0.5 38 0.3 50 0.4 42 onsoil lichen 
COWPIE droppings cattle 2.2 50 0.2 20 07 25 0.1 25 0.5 25 cattle droppings 
.DEERPE droppings deer -- 0 0.1 40 0.2 38 0.0 25 0.1 33. deer droppings 
.ELKPEL droppings elk -- 0 0.5 40 0.5 25 0.1 50 0.4 33 elk droppings 
UNKPEL droppings unknown animal -- 0 0.5 20 0.6 25 -- 0 0.4 17 —_ unknown animal droppings 





Distinguishing Features. Thurber fescue, Idaho fescue, deep- 
loamy Cryoborolls, moderately-drained to well-drained. 

Distribution. Colluvial ridges and benches in the Gunnison 
Basin. This type has been described from northern Colorado. 


Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi s (seral expressions) are described below. 
Component as 


Vegetation | Thurber fescue and Idaho fescue co-dominant 
‘Argic Cryoborolis, Skeletal, moderately drained to well-drained: 
some soils are almost Aquic 

Gentle to moderate partially-exposed ridges, benches, and 
midslopes, southerly; often on slumps 

Coliuvial from clay-producing formations such as shales, fine 
sandstones, or basalts 

Deep snow deposition. Moisture is held on these sites by the 
large amount of cover in several layers, large amount of litfer-fall, 
and dense root sy stems of various grass species. Moisture held 
in surface and subsoil by soil and vegetation through the growing 
















Geology 





eewecennwecncececccosercroececoeeronnenecccoccocececoececseonccccecccccccccce: 


peewrerwnenewerwceceewwwewewownweenecoewcccwcncwweocnwnwnececececececcccocosonccenenseeccenccceccccccces: 





Plant Associations. © Festuca thurberi/Festuca idahoensis 
Hess 1982. @ Festuca thurberi/Festuca idahoensis phase 
Danthonia parryi, described as new here. 

Soils: Soils of both Phases were Sampled as Argic 
Cryoborolls, Skeletal, moderately-drained to well-drained. In 
Phase ©, soils and Mollic horizons were thicker, and there was 
one pedon that was an Argic Pachic Cryoboroll, Clayey-Skeletal. 
In Phase ®, soils and Mollic horizons were shallower, and there 
was one Typic Cryoboroll. 


Phase 1. Typical Phase 2. DAPA2 Comments 


Variations. Phase © has Parry oatgrass absent, and slender 
wheatgrass is often present, rabbitbrush species are sometimes 
present. Somewhat lower elevations and deeper soils, outside 


rainshadow. Phase © _ has 


Parry oatgrass co-dominant. 


Rabbitbrushes and slender wheatgrass are absent. Somewhat 
higher elevations and shallower soils, in moderate rainshadow. 





Phase 1 
Vegetation Typical, slender wheatgrass 
common 
Soils Depth avg. 83 cm, 
mollic depth avg. 57 cm 
Landform Southerly, 9500 - 10920 ft 
Geology 
Water 
Climate Outside Rainshadow 


Phase 2 
Parry oatgrass 


Depth avg. 57 cm, 
mollic depth avg. 28 cm 


Southeasterly, 10320 - 11120 ft 





Moderate Rainshadow 


Vegetation: Diversity low to moderate, TLC/S is 4.2-16.3. 


n=6 n=4 
Shrub Cover 0- 16.1 - 72% 0-0.3-1% 0.6-0.8 m tall, CHRYS, PEFL15 
Gram. Cover 17 - 94.3 - 147% 76 -93.6- 104% FETH, FEID, CAGE2, POA common 
Forb Cover 10 -54.6-112% 10 -38.8-74% Various spp.; GF layer 0.5-1.2 m tall 
Rock Cover 0-1.9-5% 2-4.3-9% 
Bare Soil Cover 9 - 22.7 - 34% 8 - 16.8 - 21% 
Total Live Cover 105 - 165.0 - 218% 89 - 133.1 - 178% 
No. Species 13-21-26 18 - 22 - 25 


Total Depth 67 - 83.7- 116 cm 
Mollic Depth 25 - 57.0- 116cm 
Permeability 24 - 34.4 - 47 





Phase 1. Typical Phase 2. DAPA2 



















51-56.5-62cm 
18 - 28.0 - 38cm 
21 - 38.8 - 56 









Landforms and Geology. Gentle to moderate, partially 


exposed rid 





Phase 1. Typical 
9500 - 9897 - 10920 ft 
90 - 172 - 225° (r=0.60) 
1-9.4-31% 


Elevation 


Aspect 
Slope 


es and benches, Southerly. 





Phase 2. DAPA2 
10320 - 10545 - 11120 ft 
90 - 114- 172° (r=0.84) 

3- 10.8- 16% 
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20. Thurber Fescue Series 

Formation Colluvial to Alluvial or mixed, from a wide variety of 
sources, Sedimentary-Igneous-Metamorphic-Glacial. Moderate 
to High potential for mass movement. 
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Climate. Phase © outside rainshadow. Phase @ in moderate 
rainshadows. Cool to cold, moist, moderately exposed to sun, 
slightly exposed to wind or protected. 


Community Types 


_ , | Seral Shrub 
ommunity Type | Status 


A. Thurber fescue- 
Idaho fescue 


B. Rabbitbrush- EM 1 72 
sparse fescues 
C. Oatgrass- 
Thurber fescue- 
Idaho fescue 


D. Idaho fescue- 
sparse Thurber fescue 





MS-LS 


ow 


0-1% 


MS? | 1 











Succession. Seral stage determination should compare with 
Community Type C if Parry oatgrass is present, or with 
Community Type A if Parry oatgrass is not present. 

Primary Succession is moderately long, probably 400-500 yr. 
Secondary Succession is shorter, probably 75-150 yr. The climax 
grass, Thurber fescue, is a long-lived large bunchgrass, that is an 
obligate outcrosser. This means that plants must be close enough 
together for pollen to move from one plant to another in order to 
set seed. When Thurber fescue plants get 3-4 m or more apart on 
average, the pollen apparently can reach the next plant, and the 
stand becomes non-reproductive. When the remaining Thurber 
fescue plants get older and die, then the site is lost for Thurber 
fescue, increasing erosion potential and creating a permanent 
disclimax. 

Older Thurber fescue plants are somewhat palatable to 
grazing animals (livestock or big game), but definitely not 
preferred if other grasses are available — Idaho fescue or young 
Thurber fescue plants, which are much more palatable. Under 
heavy use, cattle will typically remove all of the Idaho fescue 
and young Thurber fescue plants before they start in earnest on 
the older Thurber fescue plants. I have seen a lot of these sites — 
big old Thurber and nothing in between except Kentucky 
bluegrass, forbs, and bare ground. These don’t look too bad until 
you realize that all the reproduction of the climax grasses is 
being consumed every year. Under those conditions, Thurber 
fescue is gone once the old plants die, and if their demise is 
hastened by use on the old Thurber fescue plants, erosion, soil 
loss, and reduction of site value follows quickly. 

This situation is somewhat complicated when you add Parry 
oatgrass (in Phase 2). Parry oatgrass is a mat-forming grass with 
a very tight root structure, that is more palatable than either of the 
fescues here. Parry oatgrass, though, is more resistant to grazing 
because of its mat-forming habit, and doesn’t produce as much as 
Thurber fescue. Parry oatgrass is a vigorous competer with other 
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Craminoid 
Cover | Cover | Forb Cover 


#S Prod., Ib/ach 
bia cae 0-20% | 90-150% | 10-80% (2500-3000) Ka Braulio 
% 17% 27% 


70-105% | 10-75% 


, ah. 


Comments 


orage Prod.. |b/a 


(75-150) Bumed? Or seral to 


ARTRV/ FETH? 





(1900-2800) 








plant species — it can easily outcompete Thurber fescue (or even 
sagebrush!), much taller plants. I do not know whether oatgrass 
is an obligate outcrosser, mostly difficult to judge because of its 
vigorous vegetative reproduction. 

Related Types. Thurber fescue/Arizona fescue is on warmer 
sites, at somewhat lower elevations, with more forbs. Thurber 
fescue/meadow-rue is one soils with more clay and is missing 
Arizona and Idaho fescues. Mountain big sagebrush/Thurber 
fescue is on coarser soils. 

Adjacent Types. Willow (either tall or short) riparian areas 
(or the “mountain meadows” seral to them) on wetter bottom 
sites. Mountain big sagebrush/Thurber fescue on coarser soils. 
Aspen forests on steeper, better-drained slopes. Spruce-fir forests 
on coarser, non-Mollic soils and steeper, better-drained slopes. 
Arizona fescue/muhly or big sagebrush/Parry oatgrass-Arizona 
fescue on shallower-mollic soils that won’t support Thurber 
fescue. Osha forblands on dense-clay sites with few 
bunchgrasses. 


Resource Values. 


20. Thurber Fescue Series 


Wildlife Management. Total obstruction is 15-21.6-26%; 


Resource Value CtA&C Ct.B C.t.D obstruction below 0.5 m is 60-78.8-90% 
Potential Cattle Forage Production 5 0-1 4-5 Habitat 
Grazing Suitability 4-5 5 Species Component Season Preference  lypical Use Intensity 
ei Coast : 4 : ; Mule Deer Resting, Forage Summer Mod. High Mod. 
ispersed Recreation - 
Scenic Ros. | Pic Aveda Aodvel Elk Resting, Forage = Summer Mod. Mod. Low 
Road & Trail Stability 2-3 2-3 2-3 
Construction Suitability 1 1 
Deer & Elk Hiding Cover 1-2 2 1 
Deer & Elk Forage & Browse 3-4 -2 3-4 
Watershed Protection 3 3 3 
Soil Stability 2-3 2-3 2-3 
Risk of Soil Loss - Natural 1-2 1-2 1-2 
Risk of Soil Loss - Management 3-4 3-4 3-4 
Risk of Permanent Depletion - Range} 3-4 4-5 3-4 
Risk of Permanent Depletion - Wildlife 1 1 1 
Resource Cost of Management 3-4 4-5 3-4 
Cost of Rehabilitation 3-4 3-4 3-4 
Ecological Type GA5.0 Phase 1 Phase 2 CTA CT.B CTC CTD Whole ET 
Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst Cvr___Cnst 
TREES 
POTRS Populus tremuloides -- 0 Oreo -- 0 -- 0 07-733 -- 0 0.2 10 quaking aspen 
SHRUBS 
CHNA2 Chrysothamnus nauseosus 335 -- 0 40 20 -- 0 -- 0 -- 0 2.0 10 rubber rabbitbrush 
CHPA13 Chrysothamnus parryi 12.0 gee -- 0 -- 0 72.0 100 -- 0 - 0 7.2 10 — Pamy rabbitbrush 
PEFL15 Pentaphylloides floribunda Lil rwel Th Ue hi its 08 20 -- 0 O20), 0.5 100 0.5 40 — shrubby cinquefoil 
GRAMINOIDS 
AGSC5 Agrostis scabra Ostman, -- 0 04 20 -- 0 -- 0 - 0 0.2 10 rough bentgrass 
BROMO Bromopsis O2EF 17 -- 0 -- 0 1.0 100 -- 0 -- 0 0.1 10 perennial brome 
BRPOS5 Bromopsis porteri ep) | Ye Os 50 4.0 60 -- 0 0.033 0.2 100 2.0 50 nodding brome 
CAEN3 Carex engelmannii -- 0 Boye ibs -- 0 -- 0 -- 0 2.0 100 0.2 10 sedge 
CAFE2 Carex festivella 4 eee -- 0 LEP ee -- 0 -- 0 - 0 0.9 10  ovalhead sedge 
CAFO3 Carex foenea -- 0 S228 - 0 -- 0 ASS -- 0 13 10 _ silvertop sedge 
CAGE2 Carex geyeri 36rd lea 50 43 40 -- 0 Of 9933 40 100 26 40 ~~ elksedge 
CAOB4 Carex obtusata -- 0 Niche G20 -- 0 - 0 Hype eX! -- 0 07 10 blunt sedge 
DAIN Danthonia intermedia Ose eye -- 0 1.0 20 -- 0 -- 0 -- 0 05 10 _ timber oatgrass 
DAPA2 Danthonia parryi -- 0 31.9 100 -- 0 -- 0 40.9 100 5.0 100 12.8 40  Pary oatgrass 
DECE Deschampsia cespitosa OG Fai?) -- 0 0.7 20 -- 0 -- 0 -- 0 0.4 10 — tufted hairgrass 
ELTR7 Elymus trachycalus 10.1 83 -- 0 IAS 80 4.0 100 - 0 - 0 6.1 50 — slender wheatgrass 
FEAR2 Festuca arizonica Diels del 729 06 20 -- 0 Tend -- 0 0.8 20 Arnzona fescue 
FEID Festuca idahoensis 10.2 100 27.8 100 11.7 100 3.0 100 13.1 100 72.0 100 17.3. 100 Idaho fescue 
FESA Festuca saximontana O13) yz 257, 25 04 20 -- 0 35m) 433 -- 0 1.2 20 Rocky Mountain fescue 
FETH Festuca thurberi 49.6 100 12.9 100 59.4 100 1.0 100 14.8 100 7.0 100 34.9 100 Thurber fescue 
KOMA Koeleria macrantha OSray 75 04 20 -- 0 7.1 100 -- 0 23 40 prairie junegrass 
POFE Poa fendleriana 2.0 67 S12 we50 08 60 8.0 100 69 67 - 0 3.3 60  muttongrass 
POPR Poa pratensis 5.05 o33 Out 925 10.7 40 - 0 -- 0 0.2 100 5.4 30 Kentucky bluegrass 
STLE4 Stipa lettermanii Ot AME -- 0 09 20 -- 0 -- 0 -- 0 0.4 10 Letterman needlegrass 
STNE3 Stipa nelsonii ible ee} - 0 13 40 -- 0 -- 0 0 0.7 20 Nelson's needlegrass 
FORBS 
ACLAS Achillea lanulosa 92 100 1.7 100 10.7 100 2.0 100 16 100 2.0 100 6.2 100 westem yarrow 
ADLE Adenolinum lewisii O'S veal -- 0 0.6 20 -- 0 -- 0 -- 0 03 10 blue flax 
AGAU2 Agoseris aurantiaca 29 17 -- 0 35 20 -- 0 -- 0 -- 0 1.8 10 — false-dandelion 
AGGL Agoseris glauca 04 33 23 75 04 20 0.5 100 2167 1.0 100 1.2 50 — false-dandelion 
ANSE4 Androsace septentrionalis 02 50 UE WES 0.1 40 0.4 100 -- 0 0.2 100 0.1 40 — northem rock-jasmine 
ANRO2 Antennaria rosea -- 0 800 -- 0 -- 0 24 67 - 0 0.7 20 rose pussytoes 
AQco Aquilegia coerulea (O02 eai7i - 0 03 20 -- 0 - 0 -- 0 0.1 10 Colorado columbine 
ASAL7 Astragalus alpinus -- 0 10 25 -- 0 -- 0 OF eS -- 0 0.4 10 alpine milkvetch 
BODR Boechera drummondii 02 67 OR ES 01 60 1.0 100 03433 -- 0 0.2 50  false-arabis 
CEAR4 Cerastium arvense - 0 0.6 50 -- 0 - 0 One 33 2.0 100 0:2 7720 mouse-ear chickweed 
CEST3 Cerastium strictum -- 0 09 25 -- 0 -- 0 remo -- 0 0.4 10  mouse-ear 
cico2 Cirsium coloradense OS sas -- 0 06 20 -- 0 - 0 -- 0 03 10 thistle 
DRRE Draba rectifructa DO 2eaes, Ohh ete 2" 20 -- 0 -- 0 0.2 100 0.1 20 — whitlow-wort 
DUHO Dugaldia hoopesii 48 33 -- 0 5.7 40 -- 0 -- 0 -- 0 29 20 orange sneezeweed 
ERIGE2 Erigeron 08 17 -- 0 10 20 -- 0 - 0 - 0 05 10  fleabane 
ERFO3 Erigeron formosissimus -- 0 48 25 -- 0 -- 0 64 33 -- 0 19 10 beautiful fleabane 
ERSU2 Erigeron subtrinervis 04 33 OSS 05 40 -- 0 -- 0 1.0 100 0.3 30 _ threenerve fleabane 
ERVE2 Erigeron vetensis -- 0 34 25 -- 0 -- 0 46 33 -- 0 14 10  fleabane 
ERTR19 Erythrocoma triflora NGaenS3: See S0 19 40 -- 0 eee AB? -- 0 1.6 40 prairie smoke 
FRVI Fragaria virginiana 39 50 -- 0 46 40 0.2 100 -- 0 -- 0 2.3. 30 Virginia strawberry 
GASE6 Galium septentnonale OCP? -- 0 Oveae0 -- 0 -- 0 -- 0 04 10 northem bedstraw 
GADR3 Gastrolychnis drummondii -- 0 0.3 50 -- 0 -- 0 02 33 0.4 100 Oul2 alpine campion 
GERI Geranium richardsonii 08 17 -- 0 10 20 -- 0 -- 0 -- 0 0.5 10 Richardson geranium 
HEMU3 Heliomeris multiflora 0:2 1 -- 0 -- 0 1.0 100 -- 0 - 0 0.1 10 showy goldeneye 
IRMI Iris missouriensis -- 0 eee rO0 -- 0 -- 0 15367, -- 0 05 20 ~ wildiris 
LALE2 Lathyrus leucanthus 3.6 83 -- 0 44 100 - 0 - 0 -- 0 2.2 50 aspen peavine 
LIAM4 Ligulana amplectens O2 Say, -- 0 03 20 -- 0 -- 0 -- 0 0.1 10  — showy alpine groundsel 
LUAR3 Lupinus argenteus 66 50 -- 0 79 60 -- 0 -- 0 -- 0 4.0 30 _ silvery lupine 
MACA2 Machaeranthera canescens OE a7 -- 0 -- 0 4.0 100 -- 0 -- 0 0.4 10 hoary aster 
OLDR Oligosporus dracunculus 05533 -- 0 04 20 1.0 100 -- 0 -- 0 0.3 20 wild tarragon 
ORAL Oreoxis alpina -- 0 O20 -- 0 - 0 -- 0 2.0 100 0.2 10  alpine-parsley 
OXDE2 Oxytropis deflexa -- 0 2.075 -- 0 -- 0 2.7 100 -- 0 0.8 30 — stemless-loco 
OXSP Oxytropis splendens -- 0 iS im25 -- 0 -- 0 ivf ek! -- 0 0.5 10 showy crazyweed 
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Ecological Type GA5.0 Phase 1 Phase 2 CT.A CT.B GTC C.1T.D Whole ET 


Cvr__Cnst__Cvr_—Cnst__—sCvr_—Cnst_—=sCvr_~—Crnst_—SsCvr_—sCnsstt Cvr__Cnst Cvr___Cnst 

PNCA Pneumonanthe calycosa Oe -- 0 0.2 20 -- 0 -- 0 -- 0 0.1 10 — explorer's gentian 
POVI Polemonium viscosum -- 0 0.6 50 - 0 -- 0 HE 88} 0.2 100 0.2 20  skypilot 
POAR11 Polygonum arenastrum HS y/ -- 0 -- 0 3.0 100 -- 0 -- 0 0.3 10 devil's shoestrings 
POHI6 Potentilla hippiana 0:2" 1% 8.2 100 -- 0 1.0 100 10.3 100 2.0 100 3.4 50 horse cinquefoil 
POPU9 Potentilla pulcherrima 29 67 -- 0 3.1 60 2.0 100 -- 0 -- 0 1.8 40 beauty cinquefoil 
PSMO Pseudocymopterus montanus -- 0 eye 7h) -- 0 -- 0 3.0 100 -- 0 0.9 30 mountain parsely 
RACA4 Ranunculus cardiophyllus -- 0 Ome -- 0 -- 0 -- 0 2.0 100 0.2 10 — shore buttercup 
SEIN2 Senecio integerimus OB ena -- 0 -- 0 5.0 100 -- 0 -- 0 0.5 10 lambstongue groundsel 
SESE2 Senecio serra Del al -- 0 0.4 20 -- 0 -- 0 -- 0 0.2 10  butterweed groundsel 
SOSP Solidago spathulata ile} Ud -- 0 Sa -- 0 -- 0 -- 0 0.8 10 dune goldenrod 
TAOF Taraxacum officinale 59 67 2.7 100 6.1 60 5.0 100 3.5 100 0.2 100 4.6 80 common dandelion 
TAOV Taraxacum ovinum OS area -- 0 06 20 a 0 -- 0 -- 0 0.3 10 rough dandelion 
TUGL Tumitis glabra 0:2 ah -- 0 0.2 20 -- 0 -- 0 -- 0 0.1 10 tower mustard 
VIAM Vicia americana 1:98 +67 -- 0 ya 30) -- 0 -- 0 -- 0 1.1. 40 American vetch 
VISO Viola sororia O:2 ay -- 0 0.2 20 -- 0 -- 0 -- 0 0.1 10 downy blue violet 

GROUND COVER 
BARESO _bare soil 22.7 100 16.8 100 21.2 100 30.0 100 16.4 100 18.0 100 20.3 100 bare soil 
LITTER litter and duff 75.3 100 78.8 100 77.3. 100 65.0 100 78.4 100 80.0 100 76.7 100 — dufflitter 
ROCK cover grav+cob+ston eZee oO) 20 04 40 5.0 100 AO SS 2.0 100 1.2 50  grav+cob+ston cover 
SMGRAV small gravel < 1 cm Uy BL) 2.0 50 06 60 -- 0 20) 67, -- 0 1.1. 50 — small gravel 
LGGRAV large gravel 1-10 cm 0.2 50 0.8 50 0.2 60 -- 0 babe GY -- 0 05 50 large gravel 
COBBLE cobble 10-25 cm - 0 0.3 25 -- 0 -- 0 04 33 -- 0 01 10 cobble 
.LIVEPL live plant bases O27 a7 Of 25 03 20 -- 0 O2aros -- 0 0.2 20 live plant bases 
.BRY mosses + lichens on soil 04 33 Oe 50 04 20 0.5 100 03 33 1.0 100 0.5 40 mosses + lichens 
.MOSSON moss on soil On aay, Osa 25 Olieae20 -- 0 04 33 - 0 0.2 20 ~— onsoil moss 
LICHEN lichen on soil -- 0 07 50 -- 0 - 0 09 67 -- 0 0.3 20 ~~ onsoillichen 
COWPIE — droppings cattle Oy Ur 06 25 01 20 -- 0 OmaaaS -- 0 0.3 20 cattle droppings 
ELKPEL droppings elk -- 0 ie 750 -- 0 - 0 14 67 -- 0 0.4 20 — elkdroppings 





Distinguishing Features. Thurber fescue, succulent forbs 
(meadow-rue, vetch, osha), Pachic Cryoborolls, poorly-drained 
to moderately-drained. 

Distribution. Slumps, parks, and benches outside the 
tainshadow climates in the Gunnison Basin. This type has also 
been described from other areas in western and northern 
Colorado. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and Soe types (seral expressions) are described below. 
ea ae A Rn et Ay ly Sher NR hails 





Component | Description 
Vegetation | Thurber fescue dominant with elk sedge (C AGE2) and forbs suc 
eres @s meadow-tue (THFE) and vetch (VIAM) Ries 
Soils Argic Pachic Cryoborolls, Fine or Fine-Loamy, poorly -drained to 


moderately drained; sometimes almost Aquic 


Water Surface and subsoil seasonally moist, moisture held on surface 
and subsoil by soil and litterfall from vegetation, as well as some 
root mats 

Climate | Outside rainshadow, iin high-precipitaion Subalpine in north pat _ 
of Gunnison Basin 
poner 
Other 











n=s n=5 
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Variations. 
needlegrass may be present, or shrubs such as rabbitbrush or 
snowberry in small quantities. Osha (LIPO), sharpleaf valerian 
(VACA3), and flax (ADLE) are absent. Somewhat lower 


Phase © is the typical phase. Letterman 


elevations. Phase @ has sharpleaf valerian and flax 
conspicuously present; Letterman needlegrass and shrubs are 
absent. Middle to high elevations. Phase @ is characterized by 
osha, and larger quantities of other succulent forbs such as 
meadow-rue (THFE) and peavine (LALE2); Letterman 
needlegrass, valerian, and flax are all absent. Intermediate 
elevations. 





Phase 1 Phase 2 Phase 3 
Vegetation] Typical, Letterman | Sharpleaf valerian, flax Osha 
needlegrass 
sometimes present 
Soils Argic Pachic Argic or Argic Pachic | + Pachic Cryoboroll, 
Cryoborolls, Cryoborolls, Sandy-Skeletal, 
Fine, not Skeletal, Fine or VW 
XP - PD - MD Loamy- Skeletal, 
Landform 8700 - 10315 ft 10140 - 11240 ft 10120 ft 
Geology 
Water 
Climate 








Vegetation: Diversity moderate, TLC/S is 4.6-12.4 


Phase 1. Typical _ Phase 2. VACA3-ADLE Phase 3. LIPO Comments 
(n=5) 0 ee eee oye a (net) 


Only in Phase 1: 0.5-0.9 m tall, ARAR8-CHVI8-SYRO 
FETH, CAGE2, ELTR7 (+ STCO4 in Phase 1) 
VIAM, THFE, etc. (+ ADLE, VACA3 in Phase 2) 


Shrub Cover 0-48-14% 0- 0.0 - 0% 0 -0.0 - 0% 
Gram. Cover 104 - 123.8- 154%  108- 135.5 - 153% 148% 
Forb Cover 17 - 44.0 - 98% 96 - 118.9 - 181% 137% 
Rock Cover 0-0.6-1% 0-2.2-7% 8% 
Bare Soil Cover 0- 6.3 - 25% 2-5.5- 12% 5% 
Total Live Cover 129-172.6-219% 108 - 135.5- 153% 285% 
No. Species 18 - 26 - 34 20 - 27 - 33 30 


Low in Phase 2, Intermed. Phase 1, Very High Phase 3 
















Plant Associations. © Festuca thurberi/Thalictrum fendleri- 
Vicia americana-Carex geyeri, described as new here, based on 
Festuca arizonica/Vicia americana-Lathyrus leucanthus Boyce 
1977, Hess 1981-1982. @Festuca thurberi/Thalictrum fendleri- 
Vicia americana-Carex geyeri phase Valeriana_ capitata- 
Adenolinum lewisii described as new here. ® Festuca 
thurberi/Thalictrum fendleri-Vicia americana-Carex  geyeri 
phase Ligusticum porteri described as new here. 

Soils: All three Phases Sampled consistently as Argic Pachic 
Cryoborolls, almost always Fine or Fine-Loamy. Phases © and 
@ are very poorly-drained to poorly-drained; Phase © is well- 
drained, to judge from the one sample taken. 


Phase 1. Typical Phase 2. VACA3-ADLE Phase 3. LIPO 













Total Depth 9 52-105.8-190cm 56-97.3-170cm 100 cm 
Mollic Depth 33-58.0-94cm 18-36.8-60cm 56 cm 
Permeability 5- 21.9- 41 4- 24.9 - 36 57 





Landforms and Geology. Gentle to moderate, partially 
exposed moist slumps and benches, usually well-watered 
(subriparian) a variety of aspects, never North. 


20. Thurber Fescue Series 





Phase 1. Typical Phase 2. VACA3-ADLE _ Phase 3. LIPO 






Elevation 8700-9551- 10315 ft 10140-10478-11240ft  10120ft 
Aspect 90 - 243 - 300° (r=0.20) 32- 111 - 210° (r=0.47) 150° 
Slope 7- 19.8 - 30% 4-11.2- 29% 18% 








Formation Colluvial to Alluvial or mixed, from a wide variety of 
sources, Sedimentary-Igneous-Metamorphic-Glacial. Moderate 
to High potential for mass movement. 





Climate. Always outside rainshadow. Cool to cold, 


moderately exposed to sun, slightly exposed to wind. 


Community Types 


Graminoid 
Community Type Cone #8 ae “7 Forb Cover oe et me Forage Prod., Ib/ac/yr Comments 
A. Thurber fescue- LS 0-15% 155% | 15-120% (2000-3800) 1470 
vetch-forbs (1200-1750) 
B. Thurber fescue- LS 90-155% | 100-185% 3311 2400 Moist forbs such as 
moist forbs- eprom eae (2500-4000) (2200-2700) osha, valerian 
slender wheatgrass 


Succession. Seral stage determination should compare with 
Community Type B. 

Primary Succession is moderately long, probably 400-500 yr. 
Secondary Succession is shorter, probably 75-150 yr. The climax 
grass, Thurber fescue, is a long-lived large bunchgrass, that is an 
obligate outcrosser. This means that plants must be close enough 
together for pollen to move from one plant to another in order to 
set seed. When Thurber fescue plants get 3-4 m or more apart on 
average, the pollen apparently can reach the next plant, and the 
stand becomes non-reproductive. When the remaining Thurber 
fescue plants get older and die, then the site is lost for Thurber 
fescue, increasing erosion potential and creating a permanent 
disclimax. 

Older Thurber fescue plants are somewhat palatable to 
grazing animals (livestock or big game), but definitely not 
preferred if other grasses are available — succulent forbs or young 
Thurber fescue plants, which are much more palatable. Under 
heavy use, cattle will typically remove ail of the palatable forbs 
and young Thurber fescue plants before they start in earnest on 
the older Thurber fescue plants. I have seen a lot of these sites — 
big old Thurber and nothing in between except Kentucky 
bluegrass, unpalatable forbs, and bare ground. These don’t look 
too bad until you realize that all the reproduction of the climax 
grasses is being consumed every year. Under those conditions, 
Thurber fescue is gone once the old plants die, and if their 
demise is hastened by use on the old Thurber fescue plants, 
erosion, soil loss, and reduction of site value follows quickly. 

Related Types. Thurber fescue/Arizona fescue is on warmer 
sites, at somewhat lower elevations, with more forbs. Thurber 
fescue/Idaho fescue is on soils with less clay and has Arizona 
and Idaho fescues. Mountain big sagebrush/Thurber fescue is on 
coarser soils. 














Adjacent Types. Willow (either tall or short) riparian areas 
(or the “mountain meadows” seral to them) on wetter bottom 
sites. Mountain big sagebrush/Thurber fescue on coarser soils. 
Aspen forests on steeper, better-drained slopes. Spruce-fir forests 
on coarser, non-Mollic soils and steeper, better-drained slopes. 
Arizona fescue/muhly or big sagebrush/Parry oatgrass-Arizona 
fescue on shallower-mollic soils that won’t support Thurber 


fescue. Osha forblands on dense-clay sites with few 
bunchgrasses. 
Resource Values. 
Resource Value Ct. A C.t.B 
Potential Cattle Forage Production 3 5 


Grazing Suitability 
Developed Recreation 
Dispersed Recreation 

Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 


oO Wn — a 
' ' 
mmo wo hwrom 


Deer & Elk Forage & Browse - 3-4 
Sage Grouse Cover 6 5-6 
Sage Grouse Lek Potential - 1 (Hi-Elev.) 1 (Hi-Elev.) 
Sage Grouse Nesting/Brood Potential 1 (Hi.Elev.) 1 (Hi.Elev.) 


Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 





orb pb — CP 
' 
Sono nm Mm & CH 
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20. Thurber Fescue Series 


Wildlife_Management. Total obstruction 16-29.3-51%; Habitat . 
obstruction below 0.5 m is 65-85.0-100%, remarkable high Species Component Season _—Preference __‘Typical Use Intensity 
values for a grassland. Mule Deer Forage, HCov § Summer Mod Mod 

Elk Forage, HCov Summer Mod Mod 


Ecological Type GA6.0 Phase 1 Phase 2 Phase 3 CT.A CT.B Whole ET 





Cvr__Cnst___Cvr_Cnst__—sCvr_—Cnst__—sCvr_~—Cnst'~—sCvr_Cnst Cvr___Cnst 

TREES 

SHRUBS 
ARAR8 Artemisia arbuscula 03 40 -- 0 -- 0 03 40 -- 0 01 18  lowsagebrush 
CHVI8 Chrysothamnus viscidiflorus 40 60 -- 0 -- 0 40 60 -- 0 1.8 27 — Douglas rabbitbrush 
SYRO Symphoricarpos rotundifolius 0.4 40 -- 0 -- 0 04 40 -- 0 0.2 18 mountain snowberry 

GRAMINOIDS 
AGGI2 Agrostis gigantea 0.4 20 -- 0 -- 0 04 20 -- 0 0.2 9 _ redtop 
BRCA10 Bromopsis canadensis 55 60 46 40 de 00 SOOO) AN eae OO 48 55 fringed brome 
BRIN7 Bromopsis inermis 05 40 -- 0 -- 0 05 40 -- 0 U2eea18 smooth brome 
BRPO5S Bromopsis porteri Ones 20 88 60 -- 0 1.0 20 Yee Gi 44 36 nodding brome 
BRPU9 Bromopsis pumpelliana 220 Thalh. FAA) 8.8 100 2 ee 74 33 46 27  Pumpelly brome 
CAREX Carex 43 60 5.8 20 -- 0 43 60 48 17 46 36 sedge 
CAFO3 Carex foenea -- 0 5.520 -- 0 -- 0 46 17 25 9 _ silvertop sedge 
CAGE2 Carex geyeri 87 40 16.0 40 28.0 100 87 40 18.0 50 13.8 46  elksedge 
CAHO5 Carex hoodii -- 0 2.0m 20 12.4 100 -- 0 42 33 23. 18 Hood sedge 
CALA31 Carex lachenalii -- 0 heh Ay -- 0 -- 0 27 0.1 9 sedge 
ELEL5 Elymus elymoides 1.1. 40 -- 0 -- 0 11 40 -- 0 05 18 bottlebrush squirreltail 
ELTR7 Elymus trachycalus 3.0 80 11.8 100 19.6 100 30°95 80 13.1 100 85 91 slender wheatgrass 
FESA Festuca saximontana 07 20 -- 0 -- 0 07 20 -- 0 0.3 9 Rocky Mountain fescue 
FETH Festuca thurberi 83.1 100 61.1 100 74.3 100 83.1 100 63.3 100 72.3100 Thurber fescue 
KOMA Koeleria macrantha 0.5 40 ON 20 -- 0 05 40 OR 03 27 prairie junegrass 
POFE Poa fendleriana 1.0 40 3.08) 60 -- 0 1.0 40 rack» aell 2.0 46  muttongrass 
PONEI2 Poa nemoralis ssp. interior -- 0 3.4 20 -- 0 -- 0 ZEB tT 16 9 __ interior bluegrass 
PONE2 Poa nervosa -- 0 18 20 -- 0 -- 0 tS peeti7 0.8 9 Wheeler bluegrass 
POPR Poa pratensis 0.6 20 03 20 -- 0 06 20 On 04 18 Kentucky bluegrass 
STC04 Stipa comata e220 -- 0 -- 0 ee Ay -- 0 0.5 9 needle-and-thread 
STLE4 Stipa lettermanii 93 60 -- 0 -- 0 93 60 -- 0 4.2 - 27 Letterman needlegrass 
STNE3 Stipa nelsonii 1.0 60 Ue) fie -- 0 1.0 60 Wal io 1.1 55 Nelson's needlegrass 
STPI2 Stipa pinetorum 0.6 40 - 0 -- 0 06 40 -- 0 0.3 18 pine woods needlegrass 
TRSP2 Trisetum spicatum - 0 3e 20 3.5 100 -- 0 TE ae33 0.9 18 — spike trisetum 

FORBS 
ACLA5 Achillea lanulosa 10.5 100 20.3 100 13.1 100 10.5 100 19.1 100 15.2 100 westem yarrow 
ADLE Adenolinum lewisii 07 20 73 100 Alia 00 O77 20 63 100 3.7 64 blue flax 
AGAU2 Agoseris aurantiaca -- 0 24 40 -- 0 -- 0 2:0 3S 11. 18 — false-dandelion 
AGGL Agoseris glauca 04 60 76 80 0.5 100 04 60 6.4 83 37 73  false-dandelion 
ANSE4 Androsace septentrionalis 0.0 40 il wey 0.5 100 0.0 40 020533 0.1 36 — northem rock-jasmine 
ASTER Aster -- 0 09 20 -- 0 -- 0 WTA wild 0.4 9 aster 
ASAL7 Astragalus alpinus -- 0 09 20 -- 0 -- 0 OBuemaai7, 0.4 9 alpine milkvetch 
BODR Boechera drummondii 0.0 60 OB sere -- 0 0.0 60 OD gsunl 7, 0.2 36 — false-arabis 
CAGU Calochortus gunnisonii 07 20 05 60 -- 0 07 20 0.4 50 0.5 36 Gunnison mariposa 
CIRS! Cirsium 29 20 -- 0 - 0 29 20 -- 0 13° 9 thistle 
COHI5 Coriflora hirsutissima 04 20 -- 0 -- 0 04 20 -- 0 0.2 9 leather flower 
DEBA2 Delphinium barbeyi -- 0 46 40 -- 0 -- 0 Sie) ek 21 18  Barbey larkspur 
DERAR Delphinium ramosum var. ramosum -- 0 19 20 -- 0 -- 0 Sel 0.8 9 alpine larkspur 
DUHO Dugaldia hoopesii -- 0 8) 9420 -- 0 -- 0 AS) A? 08 9 orange sneezeweed 
ERCO24 Eremogone congesta 08 20 01 20 0.5 100 08 20 0.2 33 0.5 27 — desert sandwort 
EREL9 Erigeron elatior 0.0 20 03 20 -- 0 0.0 20 Oath 0.2 18 tall fleabane 
ERSP4 Erigeron speciosus 63 20 23 60 30.1 100 Gs) 20 HA PAA 6.6 46 Oregon fleabane 
ERSU2 Erigeron subtrinervis 25 40 04 20 -- 0 25 40 037 7 13 27 _ threenerve fleabane 
ERTR19 Erythrocoma triflora -- 0 26 60 -- 0 -- 0 2.2 50 1.2 27 prairie smoke 
FRVI Fragaria virginiana 0.4 20 07 40 17 100 04 20 09 50 0.7 36 Virginia strawberry 
GASE6 Galium septentrionale 16 40 09 60 0.0 100 16 40 07 67 Ved lie 4355) northem bedstraw 
GECA3 Geranium caespitosum MOTE 20 -- 0 -- 0 1020 -- 0 0.4 9 Fremont geranium 
GERI Geranium richardsonii 14 40 14 40 -- 0 14 40 DE lemeess 13 36 Richardson geranium 
GEVI2 Geranium viscosissimum 0.1 20 09 20 -- 0 01 20 Oo Ur 05 18 — sticky geranium 
HEQU2 Helianthella quinquenervis -- 0 01 40 15 100 -- 0 03 50 0.2 27 — nodding helianthella 
HEMU3 Heliomeris multiflora 05 20 -- 0 0.5 100 05 20 Ose 7, 03 18 showy goldeneye 
HEVI4 Heterotheca villosa -- 0 -- 0 3.5 100 -- 0 OL che AW/ 0.3 9 hairy golden aster 
HEPA11 Heuchera parvifolia -- 0 03 40 -- 0 - 0 0:25 SS 01 18  littleleaf alumroot 
IRMI Iris missouriensis -- 0 18 20 -- 0 -- 0 1 tie AWE 0.8 9 wild iris 
LALE2 Lathyrus leucanthus 12 60 44 60 30.0 100 Zee OO 8, Gs; 5.3 64 — aspen peavine 
LIPO Ligusticum porteri -- 0 -- 0 23.9 100 -- 0 40 17 2.2 9 osha 
LIGED Linaria genistifolia ssp. dalmatica te. 20) -- 0 -- 0 koma 0 -- 0 0.5 9 Dalmatian toadflax 
LUAR3 Lupinus argenteus 21 40 Sime 20 -- 0 21 40 Sle ali? 2.6 27 _ silvery lupine 
ORAL Oreoxis alpina -- 0 03 20 -- 0 -- 0 OS eat 0.2 9 _alpine-parsley 
POHI6 Potentilla hippiana 03 40 5:6 pae20 -- 0 03 40 Al AT Pie eH horse cinquefoil 
POPUS Potentilla pulcherrima 08 60 6.2 80 0.0 100 08 60 5.2 83 3.2 73 beauty cinquefoil 
PSMO Pseudocymopterus montanus -- 0 06 40 -- 0 -- 0 key ER) 0.3 18 mountain parsely 
SAXIF Saxifraga 0.0 20 0320 -- 0 0.0 20 OS ali; 0.1 18  saxifrage 
SEIN2 Senecio integerrimus -- 0 -- 0 7.0 100 -- 0 Wed AV 0.6 9 lambs-tongue groundsel 
SOMU Solidago multiradiata -- 0 79 60 -- 0 -- 0 6.6 50 3.6 27 mountain goldenrod 
TAOF Taraxacum officinale 0} 80 Tee, tele -- 0 07 80 6.0 67 3.6 73 common dandelion 
THFE Thalictrum fendleri ee Wed) 16 60 Sie OO) Zura 20 Shy“ Y/ 25 46 — Fendler meadow-rue 
THMO6 Thermopsis montana 04 20 -- 0 -- 0 04 20 -- 0 0.2 9 golden banner 
TRDU Tragopogon dubius 04 20 -- 0 -- 0 04 20 -- 0 0.2 9 goatsbeard 
VACA3 Valeriana capitata -- 0 15.2 100 -- 0 -- 0 12.6 83 69 46 capitate valerian 
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VIAM 
WYAR 
FORB 


.BARESO 
LITTER 
SMGRAV 
.LGGRAV 
.GRAV 
STONES 
.LIVEPL 
.MOSSON 
.COWPIE 
WOOD 


Ecological Type GA6.0 


Vicia americana 
Wyethia arizonica 
forb unknown 
GROUND COVER 
bare soil 

litter and duff 

small gravel < 1 cm 
large gravel 1-10 cm 
gravel 0.2-10 cm 
stone > 25cm 

live plant bases 
moss on soil 
droppings cattle 
wood > 1 in diam. 


Phase 1 


Cvr 
3.4 
0.9 


6.3 
91.1 
0.2 


0.2 


2.0 
0.2 
1.3 


Cnst 
80 
20 

0 


80 
100 
40 
0 
20 
0 
40 
40 
0 
20 


Phase 2 


Cyr 
42 
0.1 
0.0 


5.5 
91.0 
1.3 
0.5 
0.1 
0.3 
ice 
07 
0.3 


Cnst 
80 
20 
20 


100 
100 
60 
60 
20 
20 
20 
20 
20 
0 


Phase 3 
Cvr___Cnst 


8.5 


48 
87.6 
29 
48 


0 
0 
100 


100 
100 
100 
100 

0 


0 
0 
0 
0 
0 


Cvr 
3.4 
0.9 


6.3 
91.1 
0.2 
0.2 


2.0 
0.2 


13 


CTA 
Cnst 
80 

20 

0 


80 
100 
40 
0 
20 
0 
40 
40 
0 
20 


Cvr 
35 
0.1 
14 


54 
90.5 
1.6 
1.2 
0.1 
0.3 
1.0 
0.6 
0.2 


CT.B 
Cnst 
67 

17 

33 


100 
100 
67 
67 
17 
Wit 
17 
17 
17 
0 


Whole ET 
Cvr__Cnst 
SAN 73 
05 18 
08 18 
58 91 
90.7 100 
OSD 
Or rete 
Oe 18 
0.1 9g 
15: 527 
04 27 
0.1 g 
0.6 9 
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American vetch 
mule's ears 
unknown forb 


bare soil 

duff litter 

small gravel 

large gravel 
0.2-10 cm gravel 
stone 

live plant bases 

on soil moss 
cattle droppings 

> 1 in diam. wood 
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21. Osha Series 


General Description 
Ligusticum porteri Series of Hess and Wasser (1982). 


Includes the Veratrum tenuipetalum Series of Komarkova 
(1986). 

This type has the shortest successional term (sere) in the 
UGB. Under secondary succession, recovery is often 5-10 yr 
after disturbance. Above-ground production (biomass) from a 
site in good condition in northern Utah (Bowns and Bagley 


1986): 
Production, kg/ha/yr 
Life Form Grazed by Sheep ___ Ungrazed 
Graminoids-Late Seral! i25 36.0 
Forbs-Late Seral? 0.8 1579.0 
Total-Late Seral | PRES, 1615.0 
Graminoids-Midseral? 913.0 429.0 
Forbs-Midseral* 114.0 686.0 
Total-Midseral 1027.0 1115.0 
Forbs-Early Seral° 278.0 39.7 
Grand Total 1478.3 2769.7 


1. Graminoids-Late Seral include slender wheatgrass, mountain brome, 
and oniongrass (Melica spp.). 2. Forbs-Late Seral include osha, geranium, 
agoseris, vetch, peavine, and penstemon spp. 3. Graminoids-Midseral 
include Kentucky bluegrass, and Letterman needlegrass. 4. Forbs-Midseral 
include goldeneye (Heliomeris multiflora), Louisiana sagewort, aster, wild 
tarragon, fleabane, low larkspur, goldenrod, and yarrow. 5. Forbs-Early 
Seral include starwort (Stellaria), Douglas knotweed, collomia, tarweed, 
and salsify. There are no Early Seral Graminoids (Bowns and Bagley 
1986). Bowns and Bagley actually used the old range terms Desirable, 
Intermediate, and Least Desirable for what I am calling Late Seral, 
Midseral, and Early Seral, respectively. 

Total aboveground herbage production from a site on Grand 
Mesa in central-western Colorado, depleted by long-term grazing 


(Hansen and Ward 1966): 
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Graminoids-Sprayed ~®- Total -O- Total-Sprayed 


Precipitation zone: 710-760-820 mm/yr (28-30-32 in/yr), 
about 7/; as snow during the winter months, November-April 
(Ellison 1954, Hansen and Ward 1966, Turner 1969). 
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Precipitation, 34 yr (avg. 764.8 mm/yr) 
North-central Utah (Ellison 1954) 
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Hansen and Ward (1966) present the following chart showing 
the inches of water in the snow at peak snow depth and the 
inches of snow depth on May 1, on Grand Mesa, Colorado; these 
are the factors that they believe most strongly influence pocket 
gopher density. 


-———— 


Snow on Grand Mesa, Colorado 





Hansen and Ward (1966) 
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Distribution 
In the UGB, elevations are 9,100-9,590-9,940 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation Este 
Osha/meadow-rue-peavine-slender wheatgrass 9,100-9,940 GA6.2 
(LIPO/THFE-LALE2-ELTR7) 


Vegetation Management Practices 


Spraying with 2,4-D results in reduction in pocket gopher 
populations, increase in grass production, and decrease in forb 
production (Keith and others 1959). 


Page 


Fire Ecology 


Insects and Diseases 





Unknown. 
Livestock Range Management 


Total live vegetation production ranges from 800 to 2,000 
Ib/ac/yr in poor to excellent condition, respectively; grass 
production ranges from 150 to 400 Ib/ac/yr in poor to excellent 
condition, respectively (Turner 1951). 

Common increasers with grazing use include orange 
sneezeweed (Dugaldia hoopesii), dandelion (Taraxacum 
officinale), mule’s ears (Wyethia spp.), silvery lupine (Lupinus 
argenteus), and yarrow (Achillea lanulosa). Common decreasers 
with grazing use include osha (Ligusticum porteri), nodding 
helianthella (Helianthella quinquenervis), aspen peavine 
(Lathyrus leucanthus), and meadow-rue (Thalictrum fendleri). 

The following chart shows production over a 19-yr period in 
a poor-condition, depleted osha site (Turner 1969). 










Osha (LIPO) Site 
Turner (1969), Table 3 


Production, Ib/ac/yr 


1941 







1960 





Year (U = ungrazed, G = grazed) 


-©-Gram-G -—Gram-U -©-forb-G 
-@-forb-U Mi Total-G ([_]Total-U 





Wildlife Management 

Pocket gophers (Thomomys talpoides) are often active in 
disturbed sites or microsites. Pocket gophers become more active 
with increased disturbance, for example by the baring of soil by 
livestock grazing (Ellison and Aldous 1952). Much of the food of 
pocket gophers comes from the underground parts of plants, 
mostly forbs such as fleabane, geranium, and hairy golden aster 
(Keith and others 1959). Removal of pocket gophers from an 
overgrazed area changes vegetation production little, although 
dandelion decreases where gophers are present, and grasses, 
sedges, and rhizomatous species increase where gophers are 
present. Pocket gophers may provide a benefit to such 
overgrazed sites by loosening the soil and increasing infiltration 
(Ellison and Aldous 1952). Pocket gophers can also use the 
adjacent Thurber fescue sites and aspen sites (McDonough 
1974). Where pocket gophers are controlled by trapping, total 
aboveground production and forage both increase (Turner 1969). 

Pocket gophers prefer dandelion, yarrow, lupine, and 
needlegrass species (Hansen and Ward 1966): all increasers, 
characteristic of early-seral conditions in these sites. Hansen and 
Ward (1966) found that water content of the snow at peak 
snowpack and the depth of snow on May 1 are the most 
important factors influencing pocket gopher densities. 


Mapping and Map Units 
Small to medium-sized sites, often isodiametric, or as patches 


within a Thurber fescue grassland or mountain big 
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sagebrush/Thurber fescue shrubland. The patches correspond to 
the patches of heavy-clay soil that limit growth of bunchgrasses. 


Roads and Trails 
Unsuitable for roads, because of clay soils that have a 
tendency to slump, high potential for mass movement. 
Unsuitable for trails for the same reasons. Usually the road or 
trail can be easily relocated away from these sites, since they are 
small. 


Hydrology 
Most water runs off these dense-clay soils, but some little bit 
may percolate into the subsoil. 


Revegetation 
Revegetation is not as easy as you would guess from the 
high-precipitation zone these sites are in. Most disturbances — 
grazing, roads and trails, gullies — cause bare soil that seems to 
last forever. Natural revegetation seems to be very slow. You 
would need to use some plant materials adapted to heavy clay. 


Recreation Management 
Unsuitable for developed or dispersed recreation, not very 
attractive in any case. 
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21, Osha Series 





Distinguishing Features. Subalpine forb-land, osha, meadow- 
rue, slender wheatgrass, Montmorillonitic Cryoboralfs, not 
skeletal, very poorly-drained to poorly-drained. 

Distribution. Slumps, flats, and benches in the northern part 
of the Gunnison Basin. This type has been described from other 
areas of western Colorado and eastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 





No. Species 17-21-26 





Plant__Associations. © Ligusticum porteri/Thalictrum 
Jendleri-Lathyrus leucanthus-Elymus trachycaulus, new name for 
Ligusticum porteri/Vicia americana-Lathyrus leucanthus Hess 
1982. 

Soils: Sampled as Cryoboralfs, Fine, Montmorillonitic, very 
poorly-drained to poorly-drained. These four samples were 
mapped as Cryoborolls, mostly Fine, Montmorillonitic. 











Min-Avg-Max Statistic 
Total Depth 65 - 89.3-111¢cm sd = 67.2cm 
Mollic Depth 3 - 48.7 - 78cm sd = 41.8 cm 





Permeability 6- 15.5- 24 sd = 13.9 


Landforms and Geology. Gentle to steep, slumps, flats, and 
benches, Easterly. 














Min-Avg-Max Statistic 
9100 - 9585 - 9940 ft sd = 406 ft 
Aspect 42 - 82 - 176° r= 0.66 
Slope 22 - 32.5 - 40% sd = 8.2% 
Formation Colluvial to alluvial, usually from a shale or tuff that 
produces heavy clay. High potential for mass movement. 


Elevation 
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Min-Avg-Max (n=4) Statistic Comments 


Shrub Cover 0-4.1-16% sd = 8.1% 
Gram. Cover 13 -64.3-114% sd = 41.3% 
Forb Cover 124 - 168.0 - 222% sd = 40.3% 
Rock Cover 0-4.3-10% sd = 4.1% 
Bare Soil Cover 2-15.4-27% sd = 11.6% 
Total Live Cover 195 - 236.4 - 283% sd = 35.8% 


sd = 4.9 


Component |Description 

Vegetation | Osha (LIPO) dominant with aspen peavine (LALE2), Fendler 
meadow rue (THFE), and slender wheatgrass (ELTR7). Shrubs 
Sparse to absent 


Soils | Cryoboraifs, Fine, Mortmorillonitic, very poorly drained to poorly 
drained 





Landform — | Gentle to steep slumps, flats, and benches, easterly 





Geology Colluvial from various clay-bearing strata such as shales or 
basatts 
Water In early season, the upper horizons hold moisture because of 


litterfall; in late season, the surface dries out because of poor 





permeability 
Climate a Subalpine in northern part of C Gunnison Basin, in high-precipitation 
zone 





Women ecwewecenceseorecwemmnnencenencccnnenecsecceceseennseceeonscecoecscocce=: 


Other 


Variations. No phases. 
Vegetation: Diversity moderate, TLC/S is 7.8-14.0. 














Climate. Outside rainshadow, in high-precipitation, Subalpine 
climate. Cool, moderately exposed to sun, slightly exposed to 
wind. 

Wildlife Management. Total obstruction is 20-30.7-49%, 
Low-Low-Moderate; obstruction is 75-88.8-100%, always Very 


High in the lower 0.5 m. 
Habitat 
Species Component Season Preference  !ypical Use Intensity 
Mule Deer _‘ Forage, Summer Low Low 
HCov, Rest 
Elk Forage, Summer Mod. Mod. 
HCov, Rest 
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Osha and Thurber Fescue 
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Community T 2 es 
sr Cover SR apne Ib/ac/yr 
5000-7000 2250-3000 


wheatgrass 


B. Slender 126% (2500-3000) (1230-1600) Most of forage is in forb species 
wheatgrass- 

Kentucky bluegrass- 

increaser forbs 


C. Sandwort- ES- 166% (2500-3000) (2000-2500) Most of forage is in forb species. Is this seral to 
increaser forbs VE ARAR8? 



































Succession. Seral stage determination should compare with Resource Values. 
Community Type A. Resource Value C.t. A C.t. B C.t. C 
Primary and Secondary Succession very similar and Potential Cattle iter Production 5 4 4- ; 
remarkably short, at most several decades. Some sites recover oe : erie te at he) At ; 
from light disturbance in three to five years. These are relatively Dispersed Recreation 0-14 0-1 0-1 
high-productivity sites, but there are essentially no palatable Scenic Bada le es Soa. 
bunchgrasses — all the forage available for cattle is succulent, Road & Trail Stability ise i=? 2 
Construction Suitability 0-1 0-1 0-1 
palatable forbs such as osha and meadow-rue. When overgrazed, Deer & Elk Hiding Cover 9-3 1 , 
the unpalatable native pest, mule’s ears (Wyethia), can invade Deer & Elk Forage & Browse 3-4 3-4 3-4 
into the sites, and be very difficult to eradicate once established. Sage Grouse Cover — 6 6 6 
Related Types. Thurber fescue/meadow-rue (especially Phase : Sage Grouse Lek Potential =| 1 (Hi-flev.) | 1 (HiElev.) | 1 (HiLElev.) 
; 2 : age Grouse Nesting/Brood Potential] 1 (Hi.Elev.) | 1 (Hi.Elev.) | 1 (HiElev.) 
3. Osha) is on less-clay, deeper-mollic soils that can support Sage Grouse Summer Potential | 1 (HiElev.) | 1 (HiElev.) | 1 (Hi.Elev.) 
Thurber fescue. Aspen/meadow-rue is on coarser soils and Watershed Protection 3-4 3-4 3-4 
steeper slopes. : Soil Stability 1-2 1-2 1-2 
Adjacent Types. Thurber fescue/meadow-rue (especially ee 3-4 ie 3-4 
; : : Risk of Soil Loss - Management 4-5 4-5 4-5 
Phase 3. Osha) is on less-clay, deeper-mollic soils that can Risk of Permanent Depletion - Range) 4-5 pees Als 
support Thurber fescue. Aspen/meadow-rmue is on coarser soils Li of ble Depletion - 3-4 3-4 3-4 
: : esource Cost of Management 4-5 4-5 4-5 
and steeper slopes. Osha sites are rarely adjacent to forests or Pct ia Rehan es a ae 





riparian areas. 
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Ecological Type GA6.2 CTA C1.B CTC Whole ET 
Cvr Cnst Cvr Cnst Cyr Cnst Cvr Cnst 

TREES 

SHRUBS 
ARAR8 Artemisia arbuscula - 0 -- 0 16 100 0.4 25 low sagebrush 
ROWO Rosa woodsii -- 0 -- 0 78 100 1.9 25 Woods rose 
SYRO Symphoricarpos rotundifolius 0.0 50 -- 0 6.8 100 17 50 mountain snowberry 

GRAMINOIDS 
BRSP2 Bromelica spectabilis 24.5 50 -- 0 -- 0 Us! 25 showy oniongrass 
BRCA10 Bromopsis canadensis 1.6 50 22m S100 -- 0 1.3 50 fringed brome 
BRPU9 Bromopsis pumpelliana 30.4 50 -- 0 -- 0 15.2 25 Pumpelly brome 
CAHO5 Carex hoodii 03 50 -- 0 -- 0 0.1 25 Hood sedge 
CECA11 Ceratochloa carinata -- 0 96 100 -- 0 24 25 mountain brome 
ELEL5 Elymus elymoides -- 0 -- 0 ipl et C0 03 25 bottlebrush squirreltail 
ELTR7 Elymus trachycalus 17.9 100 80.7 100 -- 0 29.1 75 slender wheatgrass 
FETH Festuca thurberi -- 0 -- 0 3.0 100 0.8 25 Thurber fescue 
KOMA Koeleria macrantha -- 0 ee 0 Oe 100 0.6 25 prairie junegrass 
POPR Poa pratensis -- 0 21.5 100 -- 0 5.4 25 Kentucky bluegrass 
POSE Poa secunda -- 0 -- 0 29 100 07 25 Sandberg bluegrass 
STPI2 Stipa pinetorum -- 0 -- 0 S70 100 0.9 25 pine woods needlegrass 

FORBS 
ACLA5 Achillea lanulosa -- 0 6.6 100 16 100 2.0 50 westem yarrow 
ACC04 Aconitum columbianum 1.5 50 - 0 -- 0 0.8 25 monkshood 
ADLE Adenolinum lewisii -- 0 0.5 100 -- 0 0.1 25 blue flax 
AGGL Agoseris glauca 03 50 - 0 -- 0 0.1 25 false-dandelion 
ANSE4 Androsace septentrionalis 0.6 50 -- 0 -- 0 0.3 25 northem rock-jasmine 
CAGU Calochortus gunnisonii 19 50 -- 0 -- 0 0.9 25 Gunnison mariposa 
CHAT Chenopodium atrovirens 0.6 50 -- 0 -- 0 0.3 25 pinyon goosefoot 
CIRSI Cirsium 2.5 50 -- 0 -- 0 1.3 25 thistle 
CICE Cirsium centaureae -- 0 6.0 100 -- 0 15 25 thistle 
DEBA2 Delphinium barbeyi Hs 50 -- 0 -- 0 0.8 25 Barbey larkspur 
DESO2 Descurainia sophia - 0 0.5 100 -- 0 0.1 25 flixweed tansy mustard 
ERCO24 Eremogone congesta -- 0 -- 0 46.0 100 11.5 25 desert sandwort 
EREA Erigeron eatonii -- 0 -- 0 (oe O0 0.4 25 Eaton fleabane 
ERSP4 Erigeron speciosus 14.8 100 -- 0 47 100 8.6 75 Oregon fleabane 
ERSU2 Erigeron subtrinervis -- 0 11. 100 -- 0 0.3 25 threenerve fleabane 
ERRA3 Eriogonum racemosum -- 0 -- 0 59 100 15 25 redroot buckwheat 
ERGR9 Erythronium grandiflorum 0.3 50 -- 0 -- 0 0.1 25 avalanche lily 
FRVI Fragania virginiana 2.0 50 -- 0 -- 0 1.0 25 Virginia strawberry 
FRSP Frasera speciosa 0.7 50 -- 0 -- 0 0.4 25 monument plant 
GEVI2 Geranium viscosissimum Les) 50 -- 0 -- 0 0.6 25 sticky geranium 
HEQU2 Helianthella quinquenervis 24.8 100 59100 SO md O0) 142 100 nodding helianthella 
HEMU3 Heliomeris multiflora 91 100 -- 0 0.0 100 46 75 showy goldeneye 
HEVI4 Heterotheca villosa -- 0 0.5 100 -- 0 0.1 25 hairy golden aster 
LASE Lactuca serriola -- 0 26 100 -- 0 0.6 25 prickly lettuce 
LALE2 Lathyrus leucanthus 185 100 8.0 100 05 100 11.4 100 aspen peavine 
LIPO Ligusticum porteri 62.2 100 -- 0 -- 0 26.1 50 osha 
LUAR3 Lupinus argenteus -- 0 10.0 100 10.8 100 5.2 50 silvery lupine 
OSDE Osmorhiza depauperata 3.8 50 -- 0 -- 0 19 25 sweet cicely 
PHMU3 Phlox multiflora -- 0 -- 0 241 100 6.0 25 flowery phlox 
POD04 Polygonum douglasii 29 50 -- 0 0.1 100 We) 50 Douglas knotweed 
POPUS Potentilla pulcherrima 0.5 50 -- 0 5.2 100 16 50 beauty cinquefoil 
SESE2 Senecio sera 6.5 50 -- 0 -- 0 Shs 25 butterweed groundsel 
TAOF Taraxacum officinale 9.8 50 -- 0 1.4 100 5.3 50 common dandelion 
THFE Thalictrum fendleri 98 100 6.2 100 -- 0 6.4 75 Fendler meadow-rue 
VETE4 Veratrum tenuipetalum Some O0 -- 0 -- 0 ie/ 50 false-hellebore 
VIAM Vicia americana 1.6 50 289 5 100 05am 100 1.6 75 American vetch 
VIAD Viola adunca 0.8 50 -- 0 - 0 0.4 25 hook violet 
WYAM Wyethia amplexicaulis -- 0 -- 0 58.1 100 14.5 25 mule's ears 
WYAR Wyethia arizonica -- 0 77.8 100 -- 0 19.5 25 mule's ears 
FORB forb unknown 0.3 50 -- 0 -- 0 0.1 25 unknown forb 

GROUND COVER 
.BARESO bare soil 24.9 100 cole 100 95 100 15.4 100 bare soil 
LITTER litter and duff 69.2 100 97.3 100 85.7 100 80.4 100 duff litter 
.SMGRAV small gravel < 1 cm 3.2 100 -- 0 0.6 100 18 75 small gravel 
.LGGRAV large gravel 1-10 cm 3.0 100 -- 0 2.4 100 21 75 large gravel 
COBBLE cobble 10-25 cm -- 0 -- 0 16 100 0.4 25 cobble 
-LIVEPL live plant bases -- 0 0.6 100 -- 0 0.1 25 live plant bases 
-HORSE droppings horse -- 0 17 100 -- 0 0.4 25 horse droppings 
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22. Idaho Fescue Series 


General Description 
Festuca idahoensis Series of Komarkova (1986) and Tisdale 


(1986). Includes the Bromopsis inermis Series, the Elymus 
trachycaulus Series, and part of the Danthonia parryi Series of 
Komarkova (1986). 

This Series is not well known from the UGB, mostly 
occurring in parks and in patches within Thurber fescue 
grasslands. These sites have shallower-mollic soils that will not 
support Thurber fescue. 


Distribution 
In the UGB, elevations are approximately 9,600-10,900 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Idaho fescue/slender wheatgrass (FEID/ELTR7) 9,720-10,810 GA7.0 


Vegetation Management Practices 
Fire Ecology 


Insects and Diseases 


Livestock Range Management 

Plant species that increase under grazing include pussytoes 
(Antennaria spp.), flowery phlox (Phlox multiflora), yarrow 
(Achillea lanulosa), fringed sage (Artemisia frigida), and 
Nelson’s needlegrass (Stipa nelsoniana). Plant species that 
decrease under grazing use include slender wheatgrass (Elymus 
trachycaulus), native bromes (Bromopsis spp.), Idaho fescue 
(Festuca idahoensis), and vetch (Vicia americana). Some forbs, 
such as silvery lupine (Lupinus argenteus) may increase under 
cattle use but decrease under sheep use or summer deer or elk use 
(Tweit and Houston 1980). 





Wildlife Management 
Mapping and Map Units 
Roads and Trails 
Hydrology 
Revegetation 


Recreation Management 


Rated as Very Resistant to trampling damage by humans 

(Cole 1985). 
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Distinguishing Features. Idaho fescue, slender wheatgrass, 
Cryumbrepts, poorly-drained to moderately-drained . 

Distribution. Parks in the Gunnison Basin. This type has also 
been described from western Montana, northwestern Wyoming, 
and the western slope of Colorado. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 






Shrub Cover 0-0.7-2% 


No. Species 17-21-26 sd=45 





idahoensis/Elymus 
idahoensis/ 


Plant _ Associations. © Festuca 
trachycaulus, new name, based on Festuca 
Agropyron caninum Mueggler 1980, Hess 1982. 

Soils: Sampled as Typic Cryumbrepts, poorly-drained to 
moderately-drained. However, only one of these three samples 
had a complete soil description. 







Landforms and Geology. Flat to gentle slopes of parks, 


Southerly. 







Min-Avg-Max Statistic 
Elevation 9720 - 10420 - 10810 ft sd = 608 ft 
Aspect 135 - 82 - 225° r= 0.66 






A. Slender wheatgrass- 
Idaho fescue-forbs- 


374 


Min-Avg-Max (n=3) Statistic Comments 


sq = 15% 


Gram. Cover 79 - 102.2 - 119% sd = 20.7% 
Forb Cover 20 - 52.2 - 94% sd = 38.0% 
Rock Cover 1-5.3-14% sd = 7.5% 
Bare Soil Cover 4-12.9 - 20% sd = 8.4% 
Total Live Cover 141 -155.1-174% sd = 17.1% 


Component | Description 


Dominated by Idaho fescue and slender wheatgrass 
Cryumbrents, moderately drained 
Parks, gentle slopes to flat 


ee emence nen eeweren mo we eee ew re wow eneenen coc eco e econ co eceeeeoeceneesccoscces 


Vegetation 











pec erewewccnccec eee eww nn en een ne nn enc een een ne nen ween neon enn nn enn ennc ene en eens occ erenenes: 


Variations. No phases. 
Vegetation: Diversity moderate, TLC/S is 6.7-8.8. 


Sparse, 0.3-0.6 m tall; ARCA13, PEFL15 
FEID, ELTR7, CAREX, etc. 
Variety of species; GF layer 0.1-0.9 m tall 
Often some surface gravel 











Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 





Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 





—S—SSSS_—E_—a_—q 


g 
(1200-1500) 





Resource Values. 


Resource Value CLA 





Potential Cattle Forage Production 4 
Grazing Suitability 4-5 
Developed Recreation 3-4 
Dispersed Recreation 3-4 
Scenic 3 | 
Road & Trail Stability 2-3 
Construction Suitability 2 
Deer & Elk Hiding Cover 0 
Deer & Elk Forage & Browse 1 
Watershed Protection 2 
Soil Stability 2-3 
Risk of Soil Loss - Natural 1 
Risk of Soil Loss - Management 3-4 
Risk of Permanent Depletion - Range 3-4 
Risk of Permanent Depletion - Wildlife 1 
Resource Cost of Management 3-4 
Cost of Rehabilitation 1-2 
Ecological Type GA7.0 Whole ET 
Cvr___Cnst 
TREES 
SHRUBS 
ARCA13 Artemisia cana O2aoS hoary sagebrush 
CHNA2 Chrysothamnus nauseosus 0.3 33 — rubberrabbitbrush 
PEFL15 Pentaphylloides floribunda 0.2 33 — shmbby cinquefoil 
GRAMINOIDS 
AGSC5 Agrostis scabra 1.5 67 — rough bentgrass 
BRIN7 Bromopsis inermis 28.3 33 smooth brome 
CAGE2 Carex geyen 0.7 33 ~~ elksedge 
CAOB4 Carex obtusata 09 33 blunt sedge 
ELTR7 Elymus trachycalus 6.2 100 — slender wheatgrass 
FEID Festuca idahoensis 53.2 100 Idaho fescue 
FETH Festuca thurberi 0.5 33 Thurber fescue 
JUAT Juncus ater 0.6 33 Baltic rush 
KOMA Koeleria macrantha 3.3. 33 prairie junegrass 
POFE Poa fendleriana 3.4 67 muttongrass 
POGL Poa glauca 17 33 Greenland bluegrass 
STLE4 Stipa lettermanii 1.0 33 Letterman needlegrass 
TRSP2 Trisetum spicatum 1.0 33 spike trisetum 
FORBS 
ACLAS Achillea lanulosa 78 100  westem yarrow 
AGGL Agoseris glauca 0.9 67 _ false-dandelion 
ANRO2 Antennaria rosea 0.208 33 rose pussytoes 
ASAL7 Astragalus alpinus i) es! alpine milkvetch 
BIBIS Bistorta bistortoides 0.2 33 American bistort 
CEAR4 Cerastium arvense Sime mouse-ear chickweed 
CEST3 Cerastium stnctum 17 33  mouse-ear 
cico2 Cirsium coloradense Ooo meeaiste 


22. Idaho Fescue Series 


Wildlife Management. Obstruction was 8%, Very Low, in the 


one sample, probably typical. 


Habitat 
Species Component Season Preference Typical Use Intensity 
Elk Standing Summer Low Low-Very.Low 
Ecological Type GA7.0 Whole ET 
Cvr___Cnst 
ERSU2 Erigeron subtrinervis AT G7 threenerve fleabane 
GERI Geranium richardsonii OSmeros Richardson geranium 
PERY Penstemon rydbergii WW» SK! beardtongue 
PNAF Pneumonanthe affinis Ofe33 bottle gentian 
POAR11 Polygonum arenastrum Che) devil's shoestrings 
POPUS Potentilla pulcherima 3.7 100 beauty cinquefoil 
PORU3 Potentilla rubricaulis 2s snow cinquefoil 
PSMO Pseudocymopterus montanus OAmeeoo mountain parsely 
PYCL2 Pyrrocoma clementis 2. 33 goldenweed 
SOMU Solidago multiradiata 0233 mountain goldenrod 
SOSP Solidago spathulata 0.8 33 dune goldenrod 
TAOF Taraxacum officinale 9.1 100 common dandelion 
TRHY Trifolium hybridum UA) ak! alsike clover 
VIAM Vicia americana Ch/ ar 33 American vetch 
VIAS2 Virgulaster ascendens 0:27) sam easter 
GROUND COVER 

.BARESO bare soil 12.9 100 bare soil 
LITTER litter and duff 81.8 100 — dufflitter 
ROCK cover grav+cob+ston 0.7 67  grav+cob+ston cover 
.SMGRAV small gravel < 1 cm 2.5 33 small gravel 
.LGGRAV large gravel 1-10 cm 0.7 33 large gravel 
COBBLE cobble 10-25 cm poe os cobble 
.BRY mosses + lichens on soil C2 fimo mosses + lichens 
-ELKPEL droppings elk a 358) elk droppings 
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22. Idaho Fescue Series 


23. Timber Oatgrass Series 


General Description 
Danthonia intermedia Series of Hess and Wasser (1982) and 


Komarkova (1986). 

A dry, windswept grassland of shallow soils and high 
elevations in the upper subalpine and lower alpine (Hess and 
Wasser 1982, Komarkova 1986). 

Ostler and others (1981-1982) defined three zones in these 
sites, depending on how early the snow melted from them: 

Snow Release Zone 


Characteristic Early Middle Late 
Snow-free date 6/5-6/11 6/8-6/14 — 6/13-6/24 
Total Live Cover, % W332 79.4 67.2 
Production, kg/ha/yr 965 1,073 917 
Apr. | water in snow, mm 428 570 802 
Soil organic matter, % 19.7 16.3 | Eo 
Soil pH 2 Wy BPA) 
Water stress on ANPA4', bars 11.4 6.2 49 





1. Antennaria parvifolia 


Production by snow zone and year 


Ostler and others (1981-1982) 
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Precipitation zone: 560-730 mm/yr (22-29 in/yr) (Ostler and 
others 1981-1982). 


Distribution 
In the UGB, elevations are approximately 10,500-12,500 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation ET. Page 
Timber oatgrass/tufted hairgrass (DAIN/DECE) 10,580-11,960 GA7.5 


Vegetation Management Practices 
Fire Ecology 


Insects and Diseases 


376 


Livestock Range Management 


These sites are not grazed by livestock very often, because of 
their exposed positions. 


Wildlife Management 
These sites are used sparingly by elk (less often deer) for 


standing; the sites often have spectacular views of the country 
around. 


Mapping and Map Units 
Small sites, usually isodiametric. Easy to distinguish on aerial 


photos. 


Roads and Trails 
Unsuitable for roads and trails. It is usually easy to locate 
these in other, less exposed sites. 


Hydrology 


Revegetation 
Revegetation is likely to be difficult in these cold, windswept 


sites. 


Recreation Management 
Rated as Very Resistant to trampling damage by humans 


(Cole 1985). The sites are probably not suitable for developed 
recreation. I would not want to camp here (too windy), but the 
sites make good, stable view points for dispersed recreation. 


Literature Cited 

Cole, David N. 1985. Recreational trampling effects on six 
habitat types in western Montana. Research Paper INT-350, 43 
pp. Ogden, UT: USDA Forest Service, Intermountain Research 
Station. 

Hess, Karl, and Clinton H. Wasser. 1982. Grassland, shrubland, 
and forestland habitat types of the White River-Arapaho 
National Forest. Unpublished Final Report to USDA Forest 
Service, Rocky Mountain Forest and Range Experiment 
Station, Fort Collins, Colorado, 335 pp. 

Komarkova, Vera. 1986. Habitat types on selected parts of the 
Gunnison and Uncompahgre National Forests. Final Report to 
USDA Forest Service, 270 pp. + Appendices. Boulder, CO: 
University of Colorado, Institute of Arctic and Alpine Research. 

Ostler, William K., K. T. Harper, and Karl B. McKnight. 1981. 
The effects of late lying snow on a subalpine Danthonia- 
Deschampsia- Carex meadow in Utah. Chapter 6, pp. 136-177 
in Harper, K. T., Editor. Potential ecological impacts of 
snowpack augmentation in the Uinta Mountains, Utah. 
Department of Botany and Range Science, Brigham Young 
University, Provo, Utah. 

Ostler, W. Kent, K. T. Harper, Karl B. McKnight, and David C. 
Anderson. 1982. The effects of increasing snowpack on a 
subalpine meadow in the Uinta Mountains, Utah, U.S.A. Arctic 
and Alpine Research 14(3):203-214. 


23. Timber Oatgrass Series 





Distinguishing Features. Timber oatgrass, tufted hairgrass, 
very shallow soils, cold windswept ridgetops and shoulders. 

Distribution. Windy ridgetops and ridge shoulders in the 
Gunnison Basin. This type has also been described from high- 
Subalpine areas in northern and central Colorado and 
northeastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 














Shrub Cover 0-2.4-4% sd = 2.0% 
Gram. Cover 70 - 79.3 - 96% sd = 14.0% 
Forb Cover 19 - 27.5- 37% sd = 8.7% 
Rock Cover 2-2.3- 3% sd = 0.6% 
Bare Soil Cover 5- 15.7 - 30% sd = 12.9% 
Total Live Cover 93 - 109.2 - 126% sd = 16.3% 


No. Species 18 - 25 - 34 sd = 8.3 





Plant Associations. © Danthonia intermedia/Deschampsia 
cespitosa Johnston 1987, based on Danthonia 
intermedia/Potentilla diversifolia Hess 1982 and on Danthonia 
intermedia/Erigeron simplex Komarkova 1986. 

Soils: Sampled as shallow, cold, non-Mollic soils: 
Cryumbrepts and Cryochrepts. However, none of the three soils 
sampled had a complete soil description. These soils seem to be 
Cryic, but cold enough to approach Pergelic in some cases. 

Landforms and Geology. Gentle, extremely exposed 
etops and ridge shoulders, Westerly (windward). 


Min-Avg-Max Statistic 


rid 













Elevation 10580 - 11127 - 11960 ft sd = 733 ft 
Aspect 225 - 288 - 315° r=0.75 
1-41-7% sd = 2.7% 





Forb Cover 


Min-Avg-Max (n=3) Statistic Comments 


Community Types 


Component |Description 


Vegetation _| Timber oatgrass (DAIN), tufted hairgrass (DEC E) 


enecreeccnccesoncenenecesocecee: 


Soils 







Variations. No phases. 
Vegetation: Diversity low, TLC/S is 2.7-7.0. 


Sparse, 0.1-0.3 m tall 
Low for a grassland; DAIN, DECE, etc. 
BIBI3, SOMU, ORAL, etc.; GF layer 0.2-0.4 m tall 


Formation Residual from Igneous-Metamorphic. Low potential 
for mass movement. 





Climate. Usually outside rainshadow. Cold to very cold, 
exposed to sun, very exposed to wind. 


Prod. (non-tree), 
lb/ac/yr 


Comments 


Forage Prod., lb/ac/yr 








20-40% 





(200-300) (120-150) 





Succession. 

Related Types. Purple pinegrass at higher elevations on 
steeper southerly slopes (>10%). Tufted hairgrass/Idaho fescue 
and tufted hairgrass/alpine avens (Acomastylis rossii), both of 
these are exclusively Alpine types on less exposed ridges. 

Adjacent Types. Cold spruce-fir forests on steeper, more 
protected slopes. Thurber fescue grasslands on deeper soils and 
more protected sites. 
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23. Timber Oatgrass Series 
Resource Values. 


Resource Value CEA 
Potential Cattle Forage Production 1 
Grazing Suitability 2 - 3 (Hi.Elev.) 

Developed Recreation 1 - 2 (wind) 
Dispersed Recreation 2 -3 (wind) 

Scenic 4-5 

Road & Trail Stability 4-5 

Construction Suitability 1 (wind) 

Deer & Elk Hiding Cover 0-1 

Deer & Elk Forage & Browse 0-1 

Sage Grouse Cover 0-1 


Sage Grouse Lek Potential 0 
Sage Grouse Nesting/Brood Potential 0 
Sage Grouse Summer Potential 0 


Watershed Protection 1-2 
Soil Stability 5-6 
Risk of Soil Loss - Natural 2-3 
Risk of Soil Loss - Management 2-3 
Risk of Permanent Depletion - Range 1-2 
Risk of Permanent Depletion - Wildlife 1-2 
Resource Cost of Management 2-3 
Cost of Rehabilitation 5-6 
Ecological Type GA7.5 Whole ET 
Cvr__Cnst 
TREES 
SHRUBS 
RIMO2 Ribes montigenum 0.3. 33 mountain goosebery 
VACE Vaccinium cespitosum 2.1 100 dwarf bilberry 
GRAMINOIDS 
AGSC5 Agrostis scabra 1.4 67 rough bentgrass 
CAGE2 Carex geyeri 1.0 33 elksedge 
CAMI7 Carex microptera 0.7 33  smallwing sedge 
DAIN Danthonia intermedia 54.0 100 timber oatgrass 
December Deschampsia cespitosa 3.3. 100 tufted hairgrass 
ELTR7 Elymus trachycalus 1.3. 33 — slender wheatgrass 
FEID Festuca idahoensis 1.3 33 Idaho fescue 
POFE Poa fendleriana 5.0 33 muttongrass 
STLE4 Stipa lettermanii 10.0 33 Letterman needlegrass 
TRSP2 Trisetum spicatum 1.0 33 spike trisetum 
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Wildlife Management. Obstruction probably Very Low to 





Low. 
Habitat 
Species | Component Season Preference Typical Use Intensity 
Elk Standing Sum Low Low-VeryLow 
Ecological Type GA7.5 Whole ET 
Cvr__Cnst 

FORBS 
ACLA5 Achillea lanulosa 2.7 100 westem yarrow 
AGGL Agoseris glauca 0.1 67  false-dandelion 
ANPA Anemone parviflora 0.7 33 arctic anemone 
ANCO Antennaria corymbosa 0.7 33 plains pussytoes 
ARSC Artemisia scopulorum 1.0 33 alpine sagebrush 
BIBI5 Bistorta bistortoides 0.9 100 American bistort 
BODR Boechera drummondii 0.3 33  false-arabis 
DRRE Draba rectifructa 0.3 33  whitlow-wort 
ERSI3 Erigeron simplex 0.7 33  one-stemmed fleabane 
FRVI Fragaria virginiana 0.3 33 Virginia strawberry 
ORAL Oreoxis alpina 6.0 33  alpine-parsley 
PANE7 Packera neomexicana 0.3 33 New Mexico groundsel 
PNCA Pneumonanthe calycosa 0.7 67 explorer's gentian 
PODI2 Potentilla diversifolia 0.7 67  varileaf cinquefoil 
POPUS Potentilla pulcherrima 1.0 67 beauty cinquefoil 
PORU3 Potentilla rubricaulis 0.3. 33  snowcinquefoil 
SEDE2 Selaginella densa 0.3 33 _ little club-moss 
SEIN2 Senecio integerrimus 1.7 33 lambs-tongue groundsel 
SIPR Sibbaldia procumbens 0.3 33 creeping sibbaldia 
SOMU Solidago multiradiata 5.3 100 mountain goldenrod 
STLO2 Stellaria longipes 0.1 67  long-stalked stitchwort 
TAOF Taraxacum officinale 0.7 33 common dandelion 
TAOV Taraxacum ovinum 0.1 33 rough dandelion 
VIAD Viola adunca 1.1 67 hook violet 

GROUND COVER 
,BARESO bare soil 15.7 100 bare soil 
.LITTER litter and duff 82.0 100  dufflitter 
ROCK cover grav+cob+ston 2.3 100 grav+cob+ston cover 
.BRY mosses + lichens on soil 8.0 100 onsoil mosses + lichens 


23. Timber Oatgrass Series 


24. Purple Pinegrass Series 


General Description 
Calamagrostis purpurascens Series of Komarkova (1986). 


Maybe this is a Pinus flexilis/Calamagrostis purpurascens 


Roads and Trails 
Unsuitable for roads and trails. It is usually easy to locate 


(Hess 1981, Hess and Alexander 1986) to which the birds or | these in other, less exposed sites. 


bears have not (yet) brought Pinus flexilis seed. 


Distribution 
In the UGB, elevations are approximately 11,000-12,600 ft. 
Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Purple pinegrass/Scribner wildrye (CAPU/ELSC4) 11,000-12,600 GA7.6 


Vegetation Management Practices 
Fire Ecology 


Insects and Diseases 


Livestock Range Management 
These sites are not grazed by livestock very often, because of 


their exposed positions. 


Wildlife Management 
These sites are used sparingly by elk (less often deer) for 


Hydrology 


Revegetation 
Revegetation is likely to be difficult in these cold, windswept 


sites. 


Recreation Management 
Rated as Very Resistant to trampling damage by humans 
(Cole 1985). The sites are probably not suitable for developed 
recreation. I would not want to camp here (too windy), but the 
sites make good, stable view points for dispersed recreation. 


Literature Cited 
Hess, Karl, IV. 1981. Phyto-edaphic study of habitat types of the 
Arapaho-Roosevelt National Forest, Colorado. Unpublished 
Ph.D. Dissertation, Colorado State University, Fort Collins, 558 


p. 

Hess, Karl, and Robert R. Alexander. 1986. Forest vegetation of 
the Arapaho and Roosevelt National Forests in central 
Colorado: A habitat type classification. Research Paper RM- 
266, 48 pp. Fort Collins, CO: USDA Forest Service, Rocky 


standing; the sites often have spectacular views of the country | Mountain Forest and Range Experiment Station. 


around. 


Mapping and Map Units 
Small sites, usually isodiametric. Easy to distinguish on aerial 


photos. 


Komarkova, Vera. 1986. Habitat types on selected parts of the 
Gunnison and Uncompahgre National Forests. Final Report to 
USDA Forest Service, 270 pp. + Appendices. Boulder, CO: 
University of Colorado, Institute of Arctic and Alpine 
Research. 





Distinguishing Features. Purple pinegrass, shallow cold 
Cryoborolls, very well-drained, high-Subalpine very windy 
exposed ridgetops and shoulders. 

Distribution. High ridges on the eastern and southern slopes 
of the West Elk Mountains, in the Gunnison Basin. This type is 
apparently only known from central Colorado in a few sites. 





Shrub Cover 0-0.0-0% 

Gram. Cover 43 - 65.4 - 90% sd = 23.7% 
Forb Cover 24 - 28.7 - 34% sd = 5.1% 
Rock Cover 18 - 42.0 - 63% sd = 22.6% 
Bare Soil Cover 4-47-5% sd = 0.5% 
Total Live Cover 71 - 94.1 - 125% sd = 27.6% 


No. Species 21-23-26 sd = 2.9 





Plant Associations. © Calamagrostis purpurascens/Elymus 
scribneri, described as new here, based on two Calamagrostis 
purpurascens communities in Komarkova 1986. 

Soils: Sampled as Typic and Pergelic Cryoborolls, Loamy- 
Skeletal, very well-drained to excessively well-drained. 


Min-Avg-Max (n=3) Statistic Comments 


Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 

Variations. 

Vegetation: Diversity low, TLC/S is 2.7-5.9. 










No shrubs 
Low for a grassland; CAPU, ELSC4, FEBRC, etc. 
ERFE3, etc.; GF layer 0.1-0.5 m tall 

Much cobble and large-gravel 


Low for a grassland 


Total Depth 
Mollic Depth 
Permeability 





Landforms and Geology. Gentle to steep, greatly exposed 
windswept ridgetops and shoulders, Southerly. 
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24. le Pinegrass Series 


Min-Avg-Max Statistic 


11200 - 11813 - 12380 ft 
113 - 214 - 248° 
10 - 21.8 - 41% 


Elevation 


Aspect 

Slope 
Formation Residual, usually from Igneous sources, basalts and 
tuffs. Low potential for mass movement. 

Climate. Outside rainshadow. Cold to very cold, moderately 
exposed to sun, very exposed to wind. 


Seral 
#S a Tees Forb Cover 


A. Purple pinegrass 


sd = 591 ft 
r=0.51 
sd = 16.6% 











Peay 


lb/ac/yr 


Comments 





Succession. 


Related Types. Possibly 


related 


to Pinus _flexilis/ 


Calamagrostis purpurascens of the Colorado eastern slope. This 
is the only grassland dominated by Calamagrostis purpurascens 


known from the western United States. 


Adjacent Types. Cold spruce-fir forest on more-protected 
steeper slopes. Thurber fescue grassland on more protected sites 


with deeper soil. 


Resource Values. 
esource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 


Wildlife Management. 
Habitat 


Species Component Season 


380 





1( 
1( 
1( 


Preference 
Elk Rest Sum Low 


anNooonn+.— 


C.t.A 


2 


Hi.Elev., wind) 
Hi.Elev., wind) 
Hi.Elev., wind) 
3-4 
4-5 
1 ( wind) 


0 


0-1 


1, ooo — 


‘ 
mw — — & G OPS 


Typical Use Intensity 


Low 


Baa said ie oe 40-95% | 20-35% (600-700) 








Ecological Type GA7.6 Whole ET 
Cvr___Cnst 

TREES 

SHRUBS 

GRAMINOIDS 
CAPU Calamagrostis purpurascens 41.0 100 purple pinegrass 
CACH21 Carex chalciolepis 03 33 sedge 
CAEL3 Carex elynoides 1.4 67  Kobresia-like sedge 
CAFO3 = Carex foenea 1.0 33 silvertop sedge 
CAPE7 Carex petasata 2.0 33  Liddon sedge 
ELSC4 Elymus scribneri 2.6 100 Scribner wheatgrass 
FEBRC Festuca brachyphylla ssp. coloradensis 5.7 100 alpine fescue 
FEID Festuca idahoensis 0.5 33 Idaho fescue 
HEMO3 __Helictotrichon mortonianum 3.3. 33 alpine oat 
POAR2 =‘ Poa arctica 0.7 33 arctic bluegrass 
POCU3 _— Poa cusickii 11 33 bluegrass 
POFE Poa fendieriana 0.2 33 muttongrass 
POGL Poa glauca 3.7 67 Greenland bluegrass 
POJU Poa juncifolia 19 33 alkali bluegrass 

FORBS 
ACLA5 = Achillea lanulosa 5.0 67 westem yarrow 
AMLA6 = Amerosedum lanceolatum 1.3 67 yellow stonecrop 
ARSC Artemisia scopulorum 1.0 33 alpine sagebrush 
CARH4 Castilleja rhexifolia 0.1 33 — splitleaf paintbrush 
DRABA Draba 0.2 33  whitlow wort 
DRAU Draba aurea 0.3 33 golden whitlow-wort 
ERFE3 Eremogone fendleri 6.1 100 desert sandwort 
ERCO4 ___Erigeron compositus 1.1 33  femleaf fleabane 
ERPI6 Erigeron pinnatisectus 1.0 67 pinnate fleabane 
HEPA11 —Heuchera parvifolia 1.0 33 littleleaf alumroot 
LIOB4 Lidia obtusiloba 14 67 alpine sandwort 
NOMO2 Noccaea montana 0.1 33  candytuft 
PAPU2 _ Paronychia pulvinata 1.0 33 Rocky Mtn. nailwort 
PEPA3 Pedicularis parryi 0.1 33  Pary lousewort 
PONI2 Potentilla nivea 1.0 33  snowcinquefoil 
POPUS _Potentilla pulcherrima 1.4 67 beauty cinquefoil 
PORU3 _—Potentilla rubricaulis 0.6 33  snowcinquefoil 
SEDE2 _ Selaginella densa 2.0 67 _ little club-moss 
SOSP Solidago spathulata 0.4 33 dune goldenrod 
TAOF Taraxacum officinale 0.1 33 common dandelion 
TRDA2 Trifolium dasyphyllum 1.0 33  whiproot clover 
TRNA2 Trifolium nanum 17 33 dwarf clover 

GROUND COVER 
-BARESO _ bare soil 47 100 bare soil 
LITTER litter and duff 53.0 100 duff litter 
ROCK cover grav+cob+ston 21.0 67 grav+cob+ston cover 
.SMGRAV_ small gravel < 1 cm 4.0 33 small gravel 
.LGGRAV large gravel 1-10 cm 6.4 33 large gravel 
COBBLE cobble 10-25 cm 8.6 33 cobble 
STONES stone > 25cm 2.0 33 stone 
.LIVEPL live plant bases 0.3 33 live plant bases 
.BRY mosses + lichens on soil 5.3. 67 mosses + lichens 
MOSSON moss on soil 27 33  onsoil moss 
.LICHEN lichen on soil 17 33 onsoil lichen 


24. Purple Pinegrass Series 


25. Utah Serviceberry-Saskatoon Serviceberry Series 


General Description 

Amelanchier — utahensis-Amelanchier _alnifolia _ Series, 
described new here, based on Amelanchier alnifolia Series of 
Komarkova (1986-1988). Also based on Quercus gambelii 
(Gambel oak, oak brush) Series of Donart and others (1978), 
Hoffman and Alexander (1980), Hess and Wasser (1982), 
Alexander and others (1986), and Komarkova (1986-1988). Also 
part of the Mountain Mahogany-Mixed Shrub Series of Dick- 
Peddie (1993). Not the same as the Cercocarpus montanus Series 
of Hess (1981) from the eastern slope. Includes the Acer glabrum 
Series and the Padus virginiana ssp. melanocarpa Series of 
Komarkova (1986). 











Precipitation & Temperature, Battle Mtn 
Wyoming (Current 1984) 
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Both of these charts show a significant excess of evaporation over 
precipitation between mid-May and late August. 

Most of the stands in the studies referenced above for this 
Series have at least some serviceberry. The serviceberries are 
noted decreasers under browsing use by big game or livestock, 
which are the major impacts on these stands (Ellison 1960, 
Shepherd 1971, Majak and others 1980, Austin and Urness 
1986); but Gambel oak is an increaser under almost any 
conditions (Hutchings and Mason 1970). Hence, the serviceberry 
species are a better choice for the name of this (climax) Series 
than Gambel oak is. Also see discussion under Amelanchier 
alnifolia and Quercus gambelii in the species section. 

At late seral stages, either Utah serviceberry (warmer sites, 
lower elevations) or Saskatoon serviceberry (cooler sites, 
somewhat higher elevations) occurs, commonly with mountain 
snowberry in a lower layer. Sometimes serviceberry occurs with 
Gambel oak or mountain- mahogany. Mountain-mahogany 
(Cercocarpus montanus) occurs on steeper, rockier, coarser-soil 
sites within this series (Brotherson and others 1984), and Gambel 
oak occurs on slopes where spring frosts do not occur. Common 
herbaceous associates (at late seral stages!) include one or more 
mat sedges (dryland, pityophila, sun, elk sedges), green 
needlegrass, and spike-fescue. 

Serviceberry is the most palatable and preferred shrub species 
in the UGB, especially for mule deer and elk, but is also browsed 


Precipitation zone: 280-385-560 mm/yr (11-15-22 in/yr), 
mostly occurring during the winter months (Plummer and others 
1968, Erdman and others 1969, Shepherd 1971, Yake and 
Brotherson 1979, Brown 1983, Kufeld 1983, Current 1984, 
Brotherson and others 1984, Austin and Urness 1986). Effective 
(growing season, May-Nov.) precipitation 210-260 mm/yr (8-11 
in/yr) (Welden and others 1988). Growing period 120-136-160 da 
(Brown 1958), soil degree days 125-162-195 (Jensen 1989). 
Mean annual soil temperature 5-7-8°C, mean summer soil 
temperature 9-13-16°C (Jensen 1989). Growing season potential 
evapotranspiration (PET) 72-80 cm (28-32 in) (Welden and 
others 1988). Soil pH 6.9-7.3-7.9 (Brotherson and others 1984). 
Mean annual air temperature 5-7°C (40-45°F) (Erdman and 
others 1979, Current 1984). 


$s 
Climate in westem Colorado, brush zone 
Brown (1958) 
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by cattle, sheep, and horses; elk will prefer serviceberry even 
over aspen sprouts in burned areas (Canon and others 1987). 

In many of the sites in the UGB, this type appears as a 
patchwork, with tall shrub serviceberry-oak-mountain-mahogany 
patches alternating typically with sagebrush, either big sagebrush 
or black sagebrush (see Erdman and others 1969). 

The most important factor influencing  serviceberry 
reproduction is big game use, since seedlings are even more 
palatable than older plants. The other factors — “aspect, density of 
serviceberry shrubs, and percent grass in the flora — are all 
associated in such as way as to place the sites with greatest 
reproduction on the more moist northern exposures with high 
densities” of serviceberry (Yake and Brotherson 1979). I do not 
know whether the correlation between serviceberry reproduction 
and density is explained by less browsing in high-density stands, 
or by poorer pollination, fruit formation, and germination at 
lower densities. Another possible explanation is birds and small 
mammals eating a higher percentage of the fruit at lower shrub 
densities, but that is undocumented. 

Use on serviceberry by deer and elk is influenced by four 
factors: aspect, soil depth, height of serviceberry plants, and 
elevation. The correlations with aspect, soil depth, and elevation 
are probably indirect, since production of serviceberry is greater 
on north aspects with deeper soils at higher elevations. The 
correlation with height probably has to do with the height at 
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which serviceberry plants get out of the reach of browsing 
animals (Yake and Brotherson 1979). 

Yake and Brotherson (1979) found the soil pH to range 7.4- 
7.9 in northern Utah. In serviceberry-oak sites, total live cover is 
correlated with soil depth, pH, percent fines, and percent rock 
cover. In older, taller, denser stands, moisture levels are highest 
and bare soil is least (Yake and Brotherson 1979). 


Distribution 
In the UGB, elevations are 7,600-8,700-9,925 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Utah serviceberry/mat sedges _ 7,600-9,040 SA3.0 
(AMUT/CAPI7-CAGE-CAPEH) ; 
typical phase 8,000-8,880 —Ph. 1 
typical phase 8,420-8, 760 —Ph. 2 
phase mountain-mahogany (CEMO2) 7,700-9,040 —Ph. 3 
phase Gambel oak-mountain-mahogany 7,600-8,560 —Ph. 4 


(QUGA-CEMO2) : 
SA4.0 


Utah serviceberry/green needlegrass (AMUT/STVI4) 8,000-8,650 
typical phase 8,000-8,650 —Pnh. 1 
phase mountain-mahogany (CEM0O2) 8380-8480 —Ph. 2 
Saskatoon serviceberry/spike-fescue 8,080-9,250 SA6.4 
(AMAL2/LEKI2) 
typical phase 8,620-9,250 —Ph. 1 
phase Gambel oak-mountain-mahogany 8,080-9, 100 —Ph. 2 


(QUGA-CEMO02) : 


Saskatoon serviceberry/elk sedge (AMAL/CAGE2) 8,560-9,840 SA7.4 
typical phase 8,580-9,580 —Ph. 1 
phase bitterbrush (PUTR2) 8,780-9,840 —Ph. 2 
phase chokecherry (PAVI11) 8,840-9,080 —Ph. 3 


phase Gambel oak-spike-fescue (QUGA-LEKI2) 8,560-8,600 —Ph. 4 


Saskatoon serviceberry/Thurber fescue 8,680-9,925 SA7.5 
(AMAL2/FETH) 
phase elk sedge (CAGE2) 8,840-9,925 —Ph. 1 
phase chokecherry (PAVI11) 9,020 —Ph. 2 
phase maple (ACGL) 8,680-9, 720 —Ph. 3 


Aboveground Production, No Treatment 
AMAL2/CAGE2 (Kufeld 1983) 





[oid Forbs 
E2 Shrubs 
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Vegetation Management Practices 
“High priority should be placed on protecting and/or 


improving this habitat types where stands are in or near big game 
winter range” (Komarkova and others 1988). 

Where Gambel oak is present, in the warmer parts of the 
UGB, it has some value as fuelwood (Komarkova 1988), but 
most stands in the UGB are too small for efficient fuelwood 
cutting. Gambel oak stands in warmer climates to the west of the 
UGB have greater potential for fuelwood (Harper and others 
1985). 

Most birds and mammals are tolerant of or indifferent to 
burning, but Accipiters and shrub-nesting birds are intolerant of 
hot burns (Steinhoff 1978, Komarkova and others 1988). 


Fire Ecology. 
Burning increases oak at the expense of serviceberry and 


mountain-mahogany. Total forb, graminoid, and other shrub 
initially increases. then decreases between two and five years 
after burning, followed by a small increase ten years after (Kufeld 
1983, Komarkova and others 1988). 

Emission of volatile chemicals from Gambel oak foliage has 
recently been found to be significantly higher than thought 
before, which may occasion a change in fuel models (Guenther 
and others 1996). 

Fire Group 2 — Gambel oak habitat types. Since fire causes 
vigorous resprouting of oak, burning these stands would probably 
give a big boost to Gambel oak over other species. Fall fires, after 
the leaves have died but before they fall, carry best through pure 
oak stands (Crane 1982). 


Insects and Diseases 
The disease, cedar apple rust, is most common on Utah 
serviceberry at lower elevations and steeper slopes (Yake and 
Brotherson 1979). 


Livestock Range Management 
These sites can be highly productive: total above-ground 


production of sites in good condition is 1,800-1,966-2,200 
Ib/ac/yr, varying from year to year on the same site. Only 250- 
564.7-730 Ib/ac/yr of this is grasses and palatable forbs, and 140- 
173.1-225 Ib/ac/yr of this is the palatable shrub Saskatoon 
serviceberry, Amelanchier alnifolia (Kufeld 1983). 

Most of the production of livestock forage is in the small 
(microsite) openings rather than under dense shrub cover, up to 
twice as much (Harper and others 1985). 





(1) Graminoids 
3 Total 


Increasers under livestock grazing use include: Gambel oak 
(Quercus gambelii), big sagebrush (Artemisia tridentata). 
Decreasers under grazing use include: serviceberry (Amelanchier 
spp.), total grasses, total forbs (Austin and Urness 1986). 

Grazing by livestock tends to increase unpalatable shrubs, 
such as sagebrush or oak, at the expense of serviceberry (Kufeld 
1983, Austin and Umess 1986, Komarkova and others 1988). On 
many of these sites in the UGB, livestock use has traditionally 
been April through November, whenever the sites are accessible, 
season-long, from about 1880 through about 1960, and quite a 
few of these sites have been used like that since then. Even 
though these sites are often just below and to the lee of high 
ridges and thus away from water sources, many of them were 
used by livestock extensively before 1960 because of the large 
herds of (especially) cattle and the lack of suitable forage in the 
valleys. I wouldn’t be surprised if cattle were pushed up the sides 
of the mesas in the early days, too. 


Wildlife Management 

The major browse species in mule deer diets are: serviceberry, 
Gambel oak, snowberry, and aspen, in that order (Austin and 
Urness 1986). Deer preferred to forage in sites ungrazed by 
livestock at low deer numbers, but this preference rapidly 
decreased as deer numbers increased (Austin and Urness 1986). 

Saskatoon serviceberry (Amelanchier alnifolia)is the most 
important browse plant for elk and mule deer in the UGB, 
followed closely by Utah serviceberry (Amelanchier utahensis). 
Both serviceberry plants are preferred and sought after by deer 
and elk in the UGB. Most serviceberry plants in the UGB are 
stressed by browsing, many are browsed to a short height. Heavy 
to severe browsing over several years will cause a reduction in 
stand production, and extension of browsing over a decade or 
more will cause mortality and the shrubs will disappear. This has 
happened in many places in the UGB. Shepherd (1971) 
recommends prescribed proper use on serviceberry < 60%. In 
measuring utilization of palatable shrubs, notice that utilization 
over 100% is possible and often seen, if the animals consume 
some of previous years’ growth, obviously such use is 
destructive, because it usually includes the buds. Saskatoon 
serviceberry sprouts readily from root-crowns after top-killing 
fire, increasing stem density, number of twigs, and growth rates 
(Noste and Bushey 1987), if the shrubs are protected from 
browsing. 

In the UBG, sites of this Series occupy large and important 
acreage within the critical winter ranges for mule deer and elk, as 
is true of other valleys in western Colorado, Utah, and in Arizona 
(Terwilliger and Tiedeman 1978, Harper and others 1985, 
Tiedeman and others 1987, Komarkova and others 1988). Most 
of these sites in the UGB have seen moderate to heavy use by elk, 
and at least moderate use by deer, all winter. Many serviceberry 
stands are such that, if there is any serviceberry left, it has been 
browsed down to the top of the average snowpack. The large 
concentrations of elk started around 1970 and have only 
increased to the present, whereas the deer concentrations are 
much more cyclic, having peaked last in the early to middle 
1950’s. There was reportedly a deep crash in mule deer 
population in the middle to late 1950’s. What happened was a 
result of a peak in cattle use during and just after World War II 
combined with an coincidental peak in the deer population cycle. 
The effect was that serviceberry was very heavily browsed and 
we lost many serviceberry stands during that time. The deer “ate 
themselves out of house and home,” losing their food and their 
cover. 


25. Utah Serviceberry-Saskatoon Serviceberry Series 


The effective browse line (reach line) for mule deer is 1.5-1.8 
m (5.0-6.0 ft) on mountain-mahogany (Brotherson and others 
1984). 

The most important factor influencing  serviceberry 
reproduction is big game use, since seedlings are even more 
palatable than older plants. Use on serviceberry by deer and elk is 
influenced by four factors: aspect, soil depth, height of 
serviceberry plants, and elevation. The correlation with height 
probably has to do with the height at which serviceberry plants 
get out of the reach of browsing animals (Yake and Brotherson 
1979). 

Characteristics of stands dominated by Gambel oak, the 
responses of these stands to various treatments, and the 
concurrent responses by mammals and birds, are detailed in 
Steinhoff (1978). In Gambel oak stands, there is not a correlation 
between annual precipitation and annual aboveground 
production, neither for oak overstory nor understory (Harper and 
others 1985). 

There are many birds and small mammals that use these 
serviceberry and oak-serviceberry stands (Steinhoff 1978); there 
tends to be more wildlife species and more habitats on the more 
mesic sites and along the mesic edges, that is, along the moister 
edges, than along the xeric (dryer) edges (Harper and others 
1985). Most of these shrub stands have no shrubs large enough 
for cavity-nesting birds and mammals, so development into snags 
of what few trees (such as ponderosa pine, aspen, or Douglas-fir 
that may be on the site or adjacent to it, is a management action 
that would enhance habitat for such species (Harper and others 
1985). 

In a big sagebrush stand seral to Utah serviceberry, rodents 
browsing the shrubs can make a significant contribution to the 
litter layer (Parmenter and others 1987). 


Mapping and Map Units 
Sites are usually long and narrow to oval, with the long axis 
perpendicular to the wind and parallel to the ridge just to the 
west. Sites in good condition, with at least some tall shrubs, are 
easy to distinguish on aerial photographs, but early-seral sites are 
more difficult to separate from sagebrush sites. 


Roads and Trails 
Unsuitable for roads, trails, and construction, due to steep 
slopes, high erosion potential (especially after disturbance), and 
potential for mass movement. Planned roads and trails should be 
moved to gentler slopes, lower on the same slope, or to the 
ridgetop above. 


Hydrology 

In good condition, with conspicuous dominance by tall shrubs 
(3-5 m tall) and several layers of shrubs and herbs beneath, these 
stands are very valuable for their snow holding, erosion 
protection, and wildlife habitat qualities (Harper and others 
1985). In serviceberry-oak sites, total live cover is correlated with 
soil depth, pH, percent fines, and percent rock cover. In older, 
taller, denser stands, moisture levels are highest and bare soil is 
least (Yake and Brotherson 1979). 

In watersheds dominated by tall shrublands in this series, 
various workers have estimated that 1-5 in of additional runoff 
might be generated if the tall shrubs were removed (somehow) 
and replaced by herbaceous vegetation (Harper and others 1985). 
If you deliberately did that, to improve livestock forage or to 
increase water production, it would not be worth the investment, 
because in a very few years (+ 3 yr) invaders and increasers such 
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as Gambel oak or big sagebrush would return, soil erosion would 
be considerably accelerated, and wildlife habitat would be 
destroyed. 

In the UGB, there are no watersheds that ever had tall 
shrublands as one of the major landscape dominants, unlike other 
areas to the west of here. And most of the stands of serviceberry 
potential in the UGB now have been reduced in height to 
sagebrush dominance. These sites are all in areas protected from 
wind, often in the lee of ridges, where snow deposits. Before all 
this happened — settlement of the land, large livestock herds, 
dramatic increases in elk populations, agricultural use of the 
bottoms, development and construction — these serviceberry 
stands were mostly in good condition, with a dense tall shrub 
layer 7-15 feet tall, with a layer of shorter shrubs under them. 
These tall serviceberry stands have a much greater capacity to 
hold and retain snow, and a much greater ability to hold the water 
when the snow melts, than the sagebrush stands that we mostly 
have now. Thus, the snow holding and water retaining capacity of 
the uplands in the UGB was much larger in the old days than it is 
now. 

This means that in the UGB of today, water runs off faster and 
earlier in the season than it once did, and there is less water 
upslope in late growing seasons. The early-season peak in water 
in the creeks and rivers is a taller peak (probably 1-5 inches taller, 
as discussed above), considerably increasing soil erosion in these 
sagebrush stands and putting even more pressure on the riparian 
areas below to stabilize the increased flood flow. These same 
riparian areas are under great stress already from use by wildlife 
and livestock. So the slopes are dryer now, and the creeks dry up 
earlier. And the hay farmers have less irrigation water for that late 
or second crop. And much of the good soil that used to be on the 
slopes is now in the bottom of the reservoirs. 


Revegetation 
Limitations include steep slopes and moveable soils; 


advantages include deep, fertile soils and long growing season 
(Tiedeman 1978). Reseeding potential is high (Harper and others 
1985). Application of mulch is desirable and may be necessary to 
conserve soil moisture and minimize soil erosion. Seeding may 
have to be broadcast (Tiedeman 1978). Surface soil should be 
stockpiled if major disturbance is to take place. On steep slopes, 
small terraces may have to be established for slope stabilization 
and revegetation. Planted areas must be fenced for protection 
from livestock and especially deer and elk (Tiedeman 1978). 

I have seen several of these serviceberry sites in the UGB 
where the rich, brown topsoil has been eroded off and what is left 
is the yellow clay subsoil, considerably less fertile. 

Apparently, the original dense tall serviceberry stand is a very 
good soil, land, and water holder, and builds soil up relatively 
rapidly through litterfall. If the dense tall serviceberry is 
removed, the soil will likely move, especially since these are 
areas where snow deposits, so they are wet in the spring and fall. 


Recreation Management 
Unsuitable for dispersed or developed recreation, due to steep 
slopes, great erosion potential, potential for mass movement, 
distance from water, and wind exposure. These stands can be 
highly scenic, especially when viewed from below. When the 
leaves change colors, the effect is dramatic. 
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Distinguishing Features. Leeward upper slopes, protected 
from wind, Utah serviceberry, deep loamy soils. 

Distribution. Leeward upper protected slopes in the lower 
part of the Gunnison Basin. This type probably also occurs in the 
lower mountain slopes of western Colorado and eastern Utah. It 
has been seen in northern New Mexico and northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 


Component |Description 

Vegetation Utah servicebery (AMUT); mat sedges — pityophila sedge 
(CAPI7), dryland sedge (CAGE), or sun sedge 
(CAPEH) 


Soils Argiborolls or Haploborolls, variety of depths and particle 
size classes, variety of permeabilities 
Landform | Leeward (east) of ridges, planar to concave upper slopes 
and shoulders, mostly moderately steep to steep 
Geology Fabris ane 
supeniWvatey capt | 
Climate 
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Variations. 
Phase 1 Phase 2 
Vegetation Typical Typical 
Soils Argiborolls, Haploborolls, 
MD - WD - WW VW - W- XW 
Landform 8000 - 8880 ft 8420 - 8760 ft 
Geology 
Water 
Climate 


Vegetation: Diversity low to moderate, TLC/S is 2.1-14.8. 














n=23 n=7 n=14 
Shrub Cover 21-59.7-124% 27-57.6-130% 62-102.6-149% 
Gram. Cover 1-40.4-102% 2-50.1-149% 10-52.0-96% 
Forb Cover 0-20.4-87% 4-19.6-45% 0-12.8-27% 
Rock Cover 1-20.8-50% 0-22.9-41% 4-22 9-66% 
Bare Soil Cover 1-14.3-55% 0-9.0-24% 0-5.3-24% 
Total Live Cover 43-121.0-317% 78-127.6-223% 88-156.3-219% 
No. Species 9-27-40 13-27-36 13-22-36 
Plant Associations. © Amelanchier  utahensis/Carex 


pityophila-Carex geophila-Carex pensylvanica ssp. heliophila 
described as new here. This is the typical Phase, which occurs on 
Argiborolls. @ Amelanchier utahensis/Carex spp. This is another 
Phase, which occurs on Haploborolls. @ Amelanchier 
utahensis/Carex spp., phase Cercocarpus montanus, described as 
new here. © Amelanchier utahensis/Carex spp., phase Quercus 
gambelii, described as new here, based on Quercus 
gambelii/Amelanchier utahensis Erdman 1969, Crowther 1965. 
Soils: Phase © Sampled as Argiborolls, from Loamy-Skeletal 
to Clayey-Skeletal to Fine-Loamy, but always with a well- 





Total Depth 28 - 51.9- 74cm 20 - 46.7-115cm 
Mollic Depth 0 - 32.2 - 66 cm 10 - 43.9-115cm 
Permeability 18 - 40.8 - 58 44-57.3-76 





Phase 1. Argiborolls 2. Haploborolls 3. CEMO2 4. QUGA- CEM02 Comments 





Phase 1. Argiborolls Phase 2. Haploborolls Phase 3. CEMO2 Phase 3. QUGA-CEM02 





Phase 3 Phase 4 
Mountain-mahogany Oak and mountain- 
mahogany 


Lithic or Fragmental Argiborolls 
or Haploborolls, WD - VW - XW; 


Typic Argiborolls, Clayey- 
Skeletal, all WD 


7700 - 9040 ft 7600 - 8560 ft 











n=e 
69-136.4-203% 
66-76.0-86% 
19-50.1-81% 
2-19.2-36% 
0-2.5-5% 
155-262.5-370% 
23-24-25 






Tallest shrub canopy potentially 4-5 m tall 







More forbs in Phase 4 











defined Argillic horizon that is often Montmorillonitic. Soils 
ranged from moderately drained to well-drained, averaging well- 
drained. Phase @ Sampled as Haploborolls, usually Loamy- 
Skeletal, often Lithic. A well-developed Argillic horizon was 
never present. The soils sampled ranged from very well-drained 
to excessively well-drained, averaging very well-drained. Phase 
@ CEMO2 Sampled as a variety of Argiborolls and 
Haploborolls,; most were either Lithic or Fragmental. They 
averaged very well-drained; range was from well-drained to 
Excessively well-drained. Phase © QUGA-CEMO2 Sampled as 
Typic Argiborolls, Clayey-Skeletal, well-drained. 





13 - 49.1 - 85cm 
0 - 27.1- 85cm 
29 - 50.6 - 79 


35 - 48.0 - 61cm 
23 - 29.0 - 35cm 
31 - 40.4 - 50 












Landforms and Geology. Moderate to steep leeward westerly and northerly upper slopes, usually protected from wind (partially 
protected in Phase @), snow deposition sites. All samples were below 9,100 ft. 





8000 - 8466 - 8880 ft 
0 - 68 - 289° (r=0.31) 
5 - 24.0 - 64% 


Elevation 
Aspect 


Slope 12 - 25.1 - 45% 





Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Moderately High to High 
potential for mass movement, depending on layers of cover and 
slope angle. 

Climate. In moderate rainshadow or outside rainshadow. 
Warm, moderately exposed to sun, protected from wind. In good 
condition, with >60% cover of tall shrubs, these sites provide a 
microclimate that is significantly moister and cooler than 
depleted sites, with sagebrush dominant. 

Water. In good condition, with >60% cover of tall shrubs, 
these sites trap large amounts of snow from the wind blowing 
over the ridges to the west. In depleted condition, with sagebrush 
dominant, the snow is scattered, melts faster and runs off faster. 
Since many of these sites are in depleted condition, the effect on 
watersheds is that much less water is held upslope now than 150- 
200 yr ago. 
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Phase 1. Argiborolls Phase 2. Haploborolls Phase 3. CEMO2 Phase 3. QUGA-CEMO2 


8420 - 8603 - 8760 ft 
42 - 63 - 343° (r=0.47) 4 - 335 - 340° (r=0.60) 








7700 - 8391 - 9040 ft 7600 - 8080 - 8560 ft 
26 - 28° 
39 - 43.6 - 47% 









2 - 30.5 - 50% 








No permanent water on or near sites. 


25. Utah Serviceberry-Saskatoon Serviceberry Series 


Utah serviceberry/pityophila sedge 





Production, Ib/ac/yr 








Succession. Seral stage determination should compare with 
Community Type A or B, depending on which sedge species are 
present. 

Utah serviceberry is one of the most palatable browse plants 
in the UGB. Browsing on these sites will lead to reduction in 
serviceberry cover, especially if heavy browsing or continued 
over a decade or more. Eventually, all the serviceberry is gone, 
because browsing produces longer, more succulent leaders the 
next season; so the animals become more dedicated each year to 
searching out every serviceberry plant. As the serviceberry 
disappears, so do the shade-tolerant species like the mat sedges 
or green needlegrass, and sagebrush and rabbitbrush invade into 
the site. Other tall shrubs that occur with serviceberry are often 
palatable as well — such as chokecherry and mountain-mahogany. 

Browsing on serviceberry is primarily done by deer and elk. 
But serviceberry is palatable to cattle and domestic sheep as well. 
Many of the serviceberry stands are far from water, but the ones 
that are closer get hit hard by livestock. Livestock browsed more 
serviceberry stands more intensely before the turn of the 20" 
century, when there were few fences and large herds of cattle 
over-wintered in the valley bottoms. In those days, cattle moved 
up to whatever they could reach as the snow receded. 





























Related Types. Related to Utah  serviceberry/green 
needlegrass, which is on more gentle slopes in partial rainshadow 
climates. The Saskatoon serviceberry types are on cooler slopes 
at higher elevations, and are not necessarily in the lee of a ridge. 

Adjacent Types. Wyoming big sagebrush or big sagebrush 
(not mountain) on more exposed slopes with shallower soil. 
Aspen or Douglas-fir forests on better-drained northerly slopes. 
Never adjacent to riparian areas. 

Wildlife Management. 


} panhat Season Preference Typical Use. Use 
Species Component Wwarert Ga Ae) Intensity 
Sage Grouse Nest/Brood Spring Mod.High - High Mod. High - 

Mule Deer —-HCov, Rest, Yearlong Mod. - High fen 
Browse, Forage Very.High 

Elk HCov, Rest, | CRITICAL WIN Mod. - Mod.High Mod. - 
Browse, Forage Mod.High 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 
Community Type Seral #S Shrub Graminoid Shrub Prod. Forage Prod., Comments 
Status Cover Cover Ib/ac/yr lb/ac/yr 


A. Utah serviceberry-big | MS-LM 55-140% 1-80% 844 12 'Sedges' means dryland, pityophila, or sun sedges 
sagebrush-bitterbrush- (700-900) (0-100) 

snowberry-sedges- 

d 

B. Utah serviceberry- 85- 100% ee 
snowberry-sun sedge- 

dry grasses 


C. Big sagebrush-Utah Lied MS 30-65% 25-80% 223-888 aa 
(200-1000) (100-850) 


serviceberry- 
(rabbitbrush-snowberry- 

bitterbrush-)sedges-dry 

D. Big sagebrush- 20-90% 5-45% 195-412 118-233 Clearly in upper-slope lee. Usually no dryland, pityophila, 
(bitterbrush-snowberry-) (150-450) (75-300) or sun sedges. No serviceberry or fescue present 

Sparse dry grasses 

aos” Pep wen et i dad lado 
chokecherry-forbs 

F. Big sagebrush- ae Leia Gace Clearly in upper-slope lee. Usually no dryland, pityophila, 
snowberry-Arizona or sun sedges. No serviceberry present. Grasses fairly 
fescue-dry grasses dence (compared with D 


Utah serviceberry- = 
snowberry-Sedges- 
(big sagebrush- MS-LS it 60- 150% 25-90% 758-1780-2866 | 121-332-596 | ‘Sedges' means dryland, pityophila, or sun sedges 
rabbitbrush-dry grasses 700-3000 100-700 
H. Utah serviceberry- (1600-1800) (0-50) 
mountain-mahogany- 
chokecherry-littleseed 

pepe ue aaa 
EM-MS | 70-240% 50-90% (1500-3200) (750-1000) 


ricegrass 
J. Bitterbrush- 
snowberry-mountain- 
mahogany-Utah 
serviceberry 
K. Gambel oak- 
Resource Values. 
Resource Value C 
Potential Cattle Forage Production 
Grazing Suitability 3 
Developed Recreation 1 
Dispersed Recreation 2 
4 
0 









































‘Sedges' means dryland, pityophila, or sun sedges 
















































mahogany-)Utah 
serviceberry-dry grasses 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 


Ecological Type SA3.0 Phase 1 Phase 2 Phase3__ Phase 4 C.T.A C.T.B C.T.C C.T.0 CoE ChE 86.26 C.T.H C.T.J C.T.K____ Whole ET. 
Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvr Cnst Cvwr Cnst Cvr Cnst Cvr Cnst Cvr Cnst_Cvr Cnst_Cwr Cnst_ Cvwr_ Cnst_Cvr Cnst_Cvr_Cnst 





TREES 
POTRS Populus tremuloides 02°99 == 0 - 0 - 0 - 0 24 100 - 0 - 0 - oO - 0 - 0 ha 0 - 0 - Ors 0:0, 34 quaking aspen 
SHRUBS 
AMAL2 Amelanchier alnifolia 03.424 -.= 0-45) 145" — 0°09 4 = Qo - o - Qo - 0 - Or 35.7 918.4 — o - 0 - Obes 1.5. ae, Saskatoon serviceberry 
AMUT Amelanchier utahensis 121 100 64 100 149 86 345 100 21.1 100 402 100 41 100 08 100 432 100 0.0 100 161 82 194 100 121 100 230 100 130 96 Utah serviceberry 
ARNO4 Artemisia nova 03 13° - 0 603 -2iige— Te 0). 2 OF BO518 01-13" -— 0 - O07 30:4 18 ea 0 - 0 00 3 O02 13 black sagebrush 
ARTR2 Artemisia tridentata 235 96 262 86 145 100 17 100 305 86 59 100 224 100 289 100 - 0 193 100 158 100 66 100 74 100 61 100 202 96 big sagebrush 
CEMO2 Cercocarpus montanus C1529 = = 0 329 100 107 50 00 14 ~ 0-02 9 = 0 - 0 - 0 350 100 187 100 145 100 21.1 67 105 937 true mountain-mahogany 
CHDE2 Chrysothamnus depressus 01 30 00 29 O03 2 - 0 O2 14 - OD E00 27 10:2 63 ae 0 - 0. 0:4 27 0 - 0 00 3 O02 28 dwarf rabbitbrush 
CHPA13 —Chrysothamnus parryi 01 4 #06 14 - 0 - 0 - 0 08 50 -- o - 0 - 0 43 100 -- 0 - Cie == 0 - Ome Os 4 Parry rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 3 Bem) ee Om co ee orle 100n © 12m 50) cel08 86 251.3) 100 4'8 2191 4100) 5 0 14 100 50 100 00 100 30 100 55 67 38 91 Douglas rabbitbrush 
LEPU Leptodactylon pungens OOracoo, O85 71 O04 210 — 0 00 2 - OS s05 se.04. 210.0 25) OF = OOS S27 cee 0; A= 0 - 0 =0:2,, 30 granite gilia 
MARE11 —- Mahonia repens 050030) O39 529 220.0 2749" 3:1) 50) S02. 14) Om DslaeidO seal oe OO 0” 615 100 (00 318 = — 0 - 0 20 3 O04 30 Oregon-grape 
PAVIN1 Padus virginiana Cote OO ete tore eIen 2450 04220 24.1 O0r i 0 00 13 476 100 - 0 Of 1 32 10 - 09 92:3, 733. al.8 20 common chokecherry 
PUTR2 Purshia tridentata 40°e48 = 4.1.5 86 G37 “oi = 0, 2895.85 97.3. 50) 637-564 530 “25 — 0! 0.0" 100, 9" 55 — 0 270 100 11 33 42 54 antelope bitterbrush 
QUGA Quercus gambelii - 0 - 0 058 14 447 100 - 0 - 0 - Oo - Qo - 0 - O07 Sa OF 20.0100 29:6" = G72 ee scrub oak 
ROWO Rosa woodsii TOsucemmGGs 14, 0.04) —045750  05= 29) 89 100) 0 O38 13 41 100 - QO) 30.05.18) = 0 - Ol 03-333 S016 20 Woods rose 
SYRO Symphoricarpos rotundifolius 108 100 96 100 126 100 368 100 97 100 535 100 45 100 43 100 35.3 100 220 100 121 100 176 100 235 100 251 100 123 100 mountain snowberry 
TECA2 Tetradymia canescens (Somcgse Oo 71. Ot 74s 0 O06 14 - OF al.2iee Se. 12.66.50 i 0 - 0 of 18 - 0 - 0 - 0 09 3 gray horsebrush 
GRAMINOIDS 
BRCA10 Bromopsis canadensis OF ed 42-14. 04-014 = 0 - Oat: 4\ 950) = 0 - 0 - 0 85 100 05 18 -— 0 - 0. 0 04 9 fringed brome 
BRPOS Bromopsis porteri 00 4 - Oe Ogee ie OR) 50) 9 i o - 0 - 0 0.013) c= 0 - 0: 10:9) 39 = o - OF 0:0 psa) 0.27 a7 nodding brome 
CAREX Carex Gi7geroee 03 seis 05> 21 0 09 14 - (Os se a ETE Se 0 - 0 - 0 06 2 - 0 - o - 0 05 13 sedge 
CABR11 Carex brevipes - O- = (ees 0. 60 50 = 0 - 0 - 0. = 0 - o - o - 0 - o - 0 40 3 O03 2 sedge 
CAFO3 Carex foenea 09 #4 - 0 33 #14 235 50 -- O° 10:3: 50) *— 0 - 0 - Q. = 0 42 18 - Qo - Gis 15:72) 33 2:5” ane silvertop sedge 
CAGE Carex geophila OQG> 268) 34 20 Se rl eas = 0 01 14 — OF 3:4 55) Os - <= 0 - 0 22 18 = o - 0=.= On iow ce dryland sedge 
CAHO5 Carex hoodii - o - gt Ea 7 felts 0 - o - Qo - Qo - 0 - 0 - Oi, 51:5 9 o - Qo - Ona04e 2 Hood sedge 
CAOB4 Carex obtusata 08 4 - OO) Tite oh.0 00) aa 0 - 0 - 0 24 13 - o - OG! 02 859) > — o - Om 07.33 S05) 57 blunt sedge 
CAPEH Carex pensylvanica ssp. heliophila 36 13 -- [1 i 0 - 0 02 #14 #401 100 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - Oa .6) a7 sun sedge 
CAPI7 Carex pityophila SR eSB CO ashe 4.6r 576 Oder 50) 6 '2:0e 71 ome Oeeeoarces. 07-50) 0 ~00 100 68 55 0.0 100) — 0 14 67 24 = 50 sedge 
CASTE3 Carex stenophyllassp.eleochais 0.1 9 - QT We 0 Ol 4 — 0 - 05-01 13° 0 - O- 815." 18) = 0 - 0 - Q 60468 needleleaf sedge 
CAXE Carex xerantica - 0 - OP Ob ie 0 - 0 - Qo - 0 (- oO - 0 - (Oar Y fe 7 ie 0 - Oh 026 22 dryland sedge 
CHGR15 —- Chondrosum gracile 13) “26m .0:6 14-0014. = 0 00> 14, = O 03-27 39.3 - 0 - 0-50.07 18" == 0 - 0 - O] 0%) 20 blue grama 
ELELS Elymus elymoides 25 1002) (66 28 (86 (25) 50° 9238100 908 100, 362100 7 a7 100) — OT e15) 100: 3:3) 82> (0:1) 100) ~A.59 100) “2255 67— <2.6r 9) bottlebrush squirreltail 
FEAR2 Festuca arizonica OG 86 14. Ol 4k = 0 - @ a0. 50° = Qo - 0 - 0 599 100 01 9 =- o - 0 - O° ate 87 Arizona fescue 
KOMA Koeleria macrantha C248 A148) 3.7 64, 17.6 100 ~~ 0:4)-43 43 S50 ~~ 1536 CO 6S 0 45 100 41 73 - o - 0 102 100 25 54 prairie junegrass 
MUFI Muhlenbergia filiculmis 02 4 - 0 - 0 - 0 - Qo - O05 = 9 Oo - 0 - o - oO - o - o - Or Ose slimstem muhly 
ORMI2 Oryzopsis micrantha iT 4 = OO 4s | = 0 04 14 -- 0 - 0 - 0 - Q” = 0 062 9 7.0 100 = 0 - Oo 02-7 littleseed ricegrass 
PASM Pascopyrum smithii 36 52 04 29 - 0 - Oy 1.0" 29" = 0 37 44 48 #8& - 0 0 - G° = 0 - 0 - 0 19 30 western wheatgrass 
POFE Poa fendleriana 108-70 151 86 243 93 148 100 140 43 163 100 153 91 56 75 —-— 0 120 100 268 100 35 100 - 0 239 100 158 80 muttongrass 
PONEI2 Poa nemoralis ssp. interior G55 Ss 0 - 0 - 0 - G,) 95:5) 100, = Qo b= 0 - 0 - GQ = 0 = 0 - 0 - 0} 02 74 interior bluegrass 
POSE Poa secunda lee 13S Ee Qo - O65 6 50. -2.9y os 14, 0 38 18 - 0 - 0 - o - 0 - 0 - 0 44 3 16 Sandberg bluegrass 
STCO4 Stipa comata 06 2 39 14 #O€ 2 - Om 0.29 145 92250 2:5. 98 0:8 38y » — 0 - 0 O%> 36. = o - Qo - Gn a bQ 322 needle-and-thread 
STHY6 Stipa hymenoides feet 0.6 29. 2:95) 36, — 0 30 4 - OP ihe 55,5 13° 78. = 0 - 0. 2:25 3 = 0) 15.5 5700; = 0 #18 44 Indian ricegrass 
STLE4 Stipa lettermanii 00 13 #60 14 - 0 - 0 - 0 - 0 - 0 O01 3 - 0 420 100 -- 0 - 0 - 0 - 0 o8 9 Letterman needlegrass 
STNE3 Stipa nelsonii TE. 1g. 29°44 OO oy, 5 O, 1.2514, 13:8 100," 0 - 0 - 0 200 100 00 9 - 0 - 0 - OQ f2 it Nelson's needlegrass 
STPI2 Stipa pinetorum AGme(Oe 22 Tle 0, 50) 5.0 9505  t:5e 435" (0:5) S05 eee l0Ues co) fap = Qo - 0 13 64 - = 0) (33° (33) aiai 63 pine woods needlegrass 
GRAMI graminoid unknown - 0 - 0 - Ob 47 50e e=- 0 - 0 - Oo - 0 - 0 - 0 - 0 - 0 - O 32 33 02 2 unknown graminoid 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 






ACLAS 
AGGL 
ALLIU 
AMLA6 
ANSE4 
ANPA 
ANPA4 
ANRO2 
APCA 
ARFR4 
ASSP16 
ASTRA 
ASCO12 
ASMIO 
BASA3 
CALI4 
CLLI2 
COUM 
ERCO24 
ERDI4 
EREA 
ERPU2 
ERSP4 
ERRA3 
ERSU11 
ERUM 
GASE6 
HEPA11 
HYFI 
IPAG 
LALE2 
LUAR3 
LUBAA 
LUSE4 
MOMA3 
PETES 
PHHO 
PHMU3 
PSMO 
THFE 
TRRUS 
FORB 


.BARESO 
LITTER 
SMGRAV 
.LGGRAV 
GRAV 
COBBLE 
STONES 
.BEDROC 
-LIVEPL 
.BRY 
.MOSSON 
.LICHEN 
COWPIE 
.DEERPE 
-ELKPEL 
-RABBIT 
.WOOD 
.WO0D13 
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Achillea lanulosa 
Agoseris glauca 

Allium 

Amerosedum lanceolatum 
Androsace septentrionalis 
Anemone parviflora 
Antennaria parvifolia 
Antennaria rosea 
Apocynum cannabinum 
Artemisia frigida 

Aster spathulatus 
Astragalus 

Astragalus convallarius 


Astragalus miser var. oblongifolius 


Balsamorhiza sagittata 
Castilleja linearifolia 
Clematis ligusticifolia 
Comandra umbellata 
Eremogone congesta 
Erigeron divergens 
Erigeron eatonii 
Erigeron pumilus 
Erigeron speciosus 
Eriogonum racemosum 
Eriogonum subalpinum 
Eriogonum umbellatum 
Galium septentrionale 
Heuchera parvifolia 
Hymenopappus filifolius 
Ipomopsis aggregata 
Lathyrus leucanthus 
Lupinus argenteus 
Lupinus bakeri ssp. amplus 
Lupinus sericeus 
Moehringia macrophylla 
Penstemon teucrioides 
Phlox hoodii 

Phlox multiflora 
Pseudocymopterus montanus 
Thalictrum fendleri 
Trifolium rusbyi 

forb unknown 

GROUND COVER 

bare soil 

litter and duff 

small gravel < 1cm 
large gravel 1-10 cm 
gravel 0.2-10 cm 
cobble 10-25 cm 

stone > 25cm 
bedrock exposed 

live plant bases 

mosses + lichens on soil 
Moss on soil 

lichen on soil 

droppings cattle 
droppings deer 
droppings elk 
droppings rabbit 

wood > 1 in diam. 
wood 1-3 in diam. 



































i Phase 1 Phase 2 Phase3__ Phase 4 C.T.A C.T.B C.1.C C.T.D CaE C.T.F C.T.G C.T.H C.T.J C.T.K Whole ET 
Cvr__Cnst_Cvr__Cnst_Cvr_ Cnst_Cvr__Cnst_Cvr Cnst_Cvr_ Cnst Cw Cnst Cvr Cnst cvr Cnst vr Cnst_Cvr_Cnst_Cvr Cnst Cvr Cnst Cvwr Cnst Cvwr  Cnst 
FORBS 
09 30 = - O02 Se 7 ee1.6 100-0014 = 12:8 50) 08 18meoG) Esa eee 0 - OF 50.2. 529 a= UP = OF ole 672 80.66 +22 
- 07 505-43. = O10 550.0 = 0 - 0 - - Gt” 18 = 0 -- 0 621 10 — 0 - 0 - CP 0:7 33)" 20.184 9 
04 #9 - Qo. (- 0 - 0 - Oo - 0. 40:8; - Ose Ose 13m 0 - 0 - Oo - 0 - 0 - OF 802554 
O27 4a ce Ot 20 Oba 50 ee Oo - OF O03. 92e— Qo. -- 0 - Ob. St e827 0 - 0 4° 67 “04 (13 
Oi3 eed5. 0:5'9057 06 20) a 0 - 0 - 0) 20:4" 735509 50 = Qo - Oy 20-6536 ~ — 0 - Qo - 0 04 3 
03 #4 =- Qo - Qo. hl- Qo - OF 230 “508 = 0 2- 0 - Qo - 0 - 0 - 0 - Qo - O 0 10-2 
Or 2ene a2. 40 2 Os Bel as — Qo - Qo - GO O06 465500 “38 = 0 - 0” 0:1" 327. = 0 Qo. he 0 0!2 724 
00 4 - 0 2 03 B2iey — 0; c0:1 . 14° = 0 - 0° 0 he 0 - 0 04 27 - Qo - Qo - 0 01 9 
-- OF S:2an 14 Se 0 - 0 - 0 - 0 - Qo. 0... 22.5,..100. = 0 - 0 - 0 - 0 - OOS? 
O44 S262 101 43 02 £29. = 0 00 14 - Ome OG 465° 0:3) 25s Oi 0:1 100  (0:2.5597 = 0 00 100 -- 0) 0:3) 528 
- Om 20:0en 14° S05; 7s x 0 - 0 - Oe O:0; Oe 7 Q - 0 - Oy 06.5 9 a 0 - Qo - 00:4 
Os 266 (039 14. = 0 - 0 04 14 - ON 0.2 185 017. 50a Qo - 0 -- 0 -~ Qo - 0 - 0 0.2815 
- Om C0. 14) = QO “A050. = 0 - Qo - Qo - Qo. - 0 00 100 -- Qo - 0 - O78 2:72-33 0254 
02 13 - 0 - 0 - Qo. h- 0 - 0 05 2 = 0 - Oiseias 0 - Ogee 0 - Qo. he OOF 
06 9 - 0 - Qo. h- 0 O05 14 - Qo - (it) Pa kee Ss 0 - 0 - 0 - Qo - Qo (- Om e0S084 
07 3 = Ce 26 00 S000 20 76288500400) 18% (04 3a eee Qo - 0 1A 36 = ae Qo - Os 1:7 67, 0.7" 130 
03 #4 =- 0 - 0 - Q. - Om 33:5 50/5 = 0 - 0 - 0 - Qo - 0 -- 0 - oO - OL G2 4.2 
08 26 -- OPPO 2am lca ool mn0.2 (4 36) 100 O05 OF OF. 95 = 0 - OF Oe ene y ee 0 - 0 09 33 O58 2 
OS 4s O14 0:45 S77 0 - Oo - Uh UR EH see Qo - 0 - 0 0:5 49: Se Qo - Qo. + 0” G:2aae7 
02 9 -- 0 - 0 - 0 - 0 (- Or 00) 39:5" 06. 13 a 0 - 0 - Qo - 0 - 0 - 0 One 4 
OG ISGSae 15 957 1:4 eri = O41 50-02 575 = Oe 5 82 0:8 75) ae QO - Os 1.5 (82s Qo. (+ Oe) 1.475567 1:0 65 
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westem yarrow 
false-dandelion 
onion 

yellow stonecrop 
northem rock-jasmine 
arctic anemone 
pussytoes 

rose pussytoes 
Indian-hemp 

fringed sagebrush 
westem aster 
milkvetch 

lesser rushy milkvetch 
weedy milkvetch 
arrowleaf balsam-root 
Wyoming paintbrush 
westem virgin's bower 
bastard toadflax 
desert sandwort 
spreading fleabane 
Eaton fleabane 

low fleabane 

Oregon fleabane 
redroot buckwheat 
sulfurflower 

sulfur buckwheat 
northern bedstraw 
litteleaf alumroot 
white ragweed 
trumpet gilia 

aspen peavine 
silvery lupine 

lupine 

silky lupine 

trailing sandwort 
beardtongue 

Hood's phlox 
flowery phlox 
mountain parsely 
Fendler meadow-rue 
Rusby clover 
unknown forb 


bare soil 

duff litter 

small gravel 

large gravel 

0.2-10 cm gravel 
cobble 

stone 

exposed bedrock 
live plant bases 

on soil mosses + lichens 
on soil moss 

on soil lichen 
cattle droppings 
deer droppings 

elk droppings 
rabbit droppings 

> 1in diam. wood 
1-3 in diam. Wood 


25. Utah Serviceberry-Saskatoon Serviceberry Series 





Distinguishing Features. Leeward upper slopes, protected 
from wind, Utah serviceberry, mountain snowberry, green 
needlegrass, deep loamy soils. 

Distribution. Leeward upper protected slopes in the lower 
part of the Gunnison Basin. This type probably also occurs in the 
lower mountain slopes of western Colorado and eastern Utah. It 
has been seen in northern New Mexico and northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component | Description 


Vegetation | Sparse Utah serviceberry (AMUT), green needlegrass (STVI4) 
sparse or dense, bottlebrush squirreltail, muttongrass, pine 
Xs NEEUIOOIASS. unegrass ye ee 
Soils Argiborolls, variety of particle sizes, variety of permeabilities 
Landform __| Northeast to south, protected slopes, gentle to moderately steep 
Geology 
Water 
Climate 
Other 





Phase 1. Typical (n=5 


No. Species 17- 24-33 





Plant Associations. © Amelanchier utahensis/Stipa viridula, 
described as new here. This is the typical Phase. @ Amelanchier 
utahensis/Stipa viridula phase Cercocarpus montanus, described 
as new here. 

Soils: Phase © Sampled as Pachic and Typic Argiborolls, 
Fine to Loamy-Skeletal. Permeability ranges from very poorly- 
drained to well-drained, averaging poorly-drained. Phase © 
Sampled as Lithic Argiborolls, all Skeletal (mostly Clayey- 
Skeletal). Permeability ranges from well-drained to very well- 
drained, averaging very well-drained. Phase ® is quite a bit 
deeper than Phase ©. 


Phase 1. Typical Phase 2. CEMO02 
















Total Depth 61 - 118.4 - 183.cm 34 - 49.3-62cm 
Mollic Depth 4- 32.4- 64cm 15 - 30.7- 45cm 
Permeability 8- 25.5- 51 31 - 44.2 - 56 


Landforms and Geology. Moderate to steep leeward easterly 
and northerly upper slopes, usually protected from wind, snow 
deposition sites. All samples were below 8,700 ft. 


Phase 1. Typical Phase 2. CEMO2 
8000 - 8426 - 8650 ft 8380 - 8433 - 8480 ft 
Aspect 42 - 73 - 201° (r=0.58) 6 - 348 - 233° (r=0.45) 
Slope 13 - 21.0 - 40% 21 - 31.9 - 54% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 











Elevation 





Phase 2. CEMO2 (n=3 


Shrub Cover 82 - 118.3 - 160% 64 - 115.1 - 201 Max. 1.6-3.2 m tall, AMUT; ARTR2-SYRO in lower layer 
Gram. Cover 46 - 66.5 - 89% 41 - 70.8 - 104% STVI4-CAGE-etc. 

Forb Cover 0- 16.3 - 37% 0- 14.0 - 40% 

Rock Cover 0- 1.7 -6% 1-4.4-8% 

Bare Soil Cover 0-5.0- 22% 3-43-7% 

Total Live Cover 145 - 191.3 - 250% 115 - 190.8 - 332% 


15-19-27 


Variations. 
Phase 1 


Phase 2 


Vegetation Typical 





Mountain-mahogany 
Lithic Argiborolls, Skeletal, 


Soils Pachic & Typic Argiborolls, Fine, 


VP - PD - WD, WD - VW - WW, 
depth 61 - 183cm depth 34 - 62 cm 
Landform 8000 - 8880 ft 8420 - 8760 ft 
Geology 
Water 
Climate Southwest & Southeast of North and Northwest of Gunnison 
Gunnison 


Vegetation: Diversity low to moderate, TLC/S is 5.9-11.4. 














Comments 





Climate. In moderate rainshadow or outside rainshadow. 
Warm, moderately exposed to sun, protected from wind. In good 
condition, with >60% cover of tall shrubs, these sites provide a 
microclimate that is significantly moister and cooler than 
depleted sites, with sagebrush dominant. 

Water. In good condition, with >60% cover of tall shrubs, 
these sites trap large amounts of snow from the wind blowing 
over the ridges to the west. In depleted condition, with sagebrush 
dominant, the snow is scattered, melts faster and runs off faster. 
Since many of these sites are in depleted condition, the effect on 
watersheds is that much less water is held upslope now than 150- 
200 yr ago. 

No permanent water on or near sites. 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 
Community Types 


Seral Shrub |Graminoid) Forb | Shrub Prod., | Forage Prod., 
Community Type Status | #S| Cover Cover | Cover lb/ac/yr lb/ac/yr Comments 






A. Utah serviceberry- 100-160 | 40-85% | 1-40% | (2400-2900) | (250-1000) 
snowberry- % 
green needlegrass- 
dryland sedge- 
(chokecherry-sagebrush) 
B. Big sagebrush- - 80-100% | 60-110% | 3-15% | (1000-2400) | (600-1200) 
(Utah serviceberry- 
snowberry-) green 
needlegrass-dry grasses 
C. Utah serviceberry- | MS-LS | 3 | 60-210% | 40-120%| 0-35% | (1600-2700) | (150-1100) 
mountain-mahogany- 
snowberry-sedges- 
green needlegrass 

















Succession. Seral stage determination should compare with Resource Value CLA  CtB CLC 
Community Type A. Potential Cattle Forage Production 2-3 | 3-4 |, 1-4 

Utah serviceberry is one of the most palatable browse plants sini eames te 2 ; di tale? j a) mt i 4 
in the UGB. Browsing on these sites will lead to reduction in namie Becreatian Dz inn fem Dir Q esi 08 
serviceberry cover and palatable grasses, especially if heavy Scenic 4-5 | 3:5 | eee 
browsing or continued over a decade or more. Eventually, all the Road & Trail Stability 0-1 0-1 0-1 
serviceberry is gone, because browsing produces longer, more one ren te ‘ 0 ‘ ge : 
succulent leaders the next season; so the animals become more ey sys : as . 

‘ ; : Deer & Elk Forage & Browse 3-4 2-5 3-5 
dedicated each year to searching out every serviceberry plant. As Sage Grouse Cover 6 6 6 
the serviceberry disappears, so do the shade-tolerant species like Sage Grouse Lek Potential 0-1 0-1 0-1 
the mat sedges or green needlegrass, and sagebrush and Sage Grouse Nesting/Brood Potential Soa dane BN Rd 6 
rabbitbrush invade into the site. Other tall shrubs that occur with Sage Grouse Summer Potential xm | oS 

: Watershed Protection 2-4 3-4 3-4 
serviceberry are often palatable as well — such as chokecherry Soil Stability 1-3 9-3 1-2 
and mountain-mahogany. Risk of Soil Loss - Natural se gal a eo an tas 

Green needlegrass is very palatable to cattle, elk, and deer, by Risk of Soil Loss - Management 3-5 3-4 4-5 
several accounts. I believe that there once was more green ta f ove inti ae ; : ; 5 : ? ; : 
needlegr Bey the UGB than eupecocuty Resource Cost of Management 3-5 3-5 4-5 

Browsing on serviceberry is primarily done by deer and elk. Cost of Rehabilitation 91) dalnkdcdraled: Teed 
But serviceberry is palatable to cattle and domestic sheep as well. Wildlife Management. 







Many of the serviceberry stands are far from water, but the ones | [~ cy | Obstruction | obama 
that are closer get hit hard by livestock. Livestock browsed more 
serviceberry stands more intensely before the turn of the 20" -—B__|_a3o% | Moderately Low | 
century, when there were few fences and large herds of cattle 
over-wintered in the valley bottoms. In those days, cattle moved Habi 
? abitat Typical Use 
up to whatever they could reach as the snow receded. Guatite beomOnBht Season Preference "Tene 
: p po ntensity 
Related Types. Related to Utah serviceberry/mat sedges, ' 
hichts ms 1 tsid ttad The Saskat Sage Grouse _Nest/Brood Spring Mod.High - High Mod. High - High 
WORE De OTSIEE Det) STOPES OUISICS! FALDSNACOWS pf) DE OaSEALOOD 1) eihiie Dect (CON Rostee en Lveariany Mod. - High High - Very.High 


serviceberry types are on cooler slopes at higher elevations, and Browse, Forage 

are not necessarily in the lee of a ridge. Ek HCov, Rest, CRITICAL WIN. Mod. - Mod.High Mod. - Mod. High 
Adjacent Types. Wyoming big sagebrush or big sagebrush Browse, Forage 

(not mountain) on more exposed slopes with shallower soil. 

Aspen or Douglas-fir forests on better-drained northerly slopes. 

Never adjacent to riparian areas. 


Ecological Type SA4.0 Phase 1 Phase 2 CTA CT.B CTC Whole ET 
Cvr__Cnst Cvr__Cnst__—-Cvr_—Cnst Cvr__Cnst__—sCvr__Cnst Cvr___Cnst 

TREES 

SHRUBS 
AMUT Amelanchier utahensis 38.3 80 50.7 100 58.2 100 86 50 50.7 100 43.0 88 Utah servicebery 
ARTR2 Artemisia tridentata 26.6 100 47 100 15.1 100 43.7 100 47 100 18.4 100 big sagebrush 
CEMO2 Cercocarpus montanus 0 i) 2 100 -- 0 -- 0 20.2 100 76 38 true mountain-mahogany 
CHNA2 Chrysothamnus nauseosus 4 6 20 0 26h 33 -- 0 -- 0 1.0 13 rubber rabbitbrush 
CHPA13 — Chrysothamnus panyi 07 20 -- 0 -- 0 ngs) oii) -- 0 04 13  Pany rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 2.0 80 On asd 3.0 100 05 50 Op ras 1.3 63 Douglas rabbitbrush 
MARE11 ~—- Mahonia repens Pele Ab 04 33 35 33 -- 0 04) 33 15 25  Oregon-grape 
PAVI11 Padus virginiana 3.1 20 3.3) 33 Oil) aos -- 0 .OmmcS 3.1. 25 common chokecherry 
PUTR2 Purshia tridentata 43 40 2 OL Mile ak 47 50 2g OL, 3.5 50 antelope bitterbrush 
ROWO Rosa woodsii 3.4 80 08 33 5.7 100 01 50 08 33 2.4 63 Woods rose 
SYRO Symphoricarpos rotundifolius 26.2 100 23.8 100 34.6 100 13.7 100 23.8 100 25.3 100 mountain snowberry 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 





Cvr_ _Cnst_—Cvr_Cnst Cvr__Cnst Cvr__Cnst__—Cvr_Cnst Cvr__Cnst 

GRAMINOIDS 
BRCA10 —_ Bromopsis canadensis 16 20 iho 67 -- 0 40 50 Ik Agen 1.6 38 fringed brome 
BRPOS Bromopsis porter 23%, 220 -- 0 Syye eK} -- 0 -- 0 1.4 13 nodding brome 
BRJA Bromus japonicus 0:3)" 520 -- 0 05 733 0 -- 0 0.2 13 Japanese brome 
CAGE Carex geophila 15.0 40 BL) ek! 25.0 67 -- 0 Wh a! 10.7. 38 dryland sedge 
CAIN11 Carex interior -- 0 Si bf -- 0 -- 0 eh/ © (cif 14 25 _ inland sedge 
CAOC2 Carex occidentalis -- 0 Pag ek! -- 0 -- 0 paif aak! 10 13 sedge 
CAPI7 Carex pityophila He 220 7A yf -- 0 43 50 70 67 3.7 38 — sedge 
CASTES Carex stenophylla ssp. eleocharis 13 40 -- 0 -- 0 3.3 100 -- 0 0:8 25 needieleaf sedge 
CAXE Carex xerantica -- 0 Coe -- 0 -- 0 [Shah 2.5 13 — dryland sedge 
ELEL5 Elymus elymoides 5.3 100 42 100 0.7 100 12.3 100 42 100 49 100  bottlebrush squireltail 
ELTR7 Elymus trachycalus C3 a20 -- 0 -- 0 O77en. 50 -- 0 0.2 13 slender wheatgrass 
KOMA Koeleria macrantha 0.0 20 ethos Mop O03 - 0 PHS baie AN 10 38 prairie junegrass 
MUFI Muhlenbergia filiculmis 2.5 920 02.9433 4233 -- 0 U2 aess 16 25 — slimstem muhly 
MUMO Muhlenbergia montana aioher 20 -- 0 -- 0 aes 50 -- 0 0.9 13 mountain muhly 
PASM Pascopyrum smithii 12 40 -- 0 2.0 aaies 0.0 50 - 0 0.8 25  westem wheatgrass 
POFE Poa fendleriana 14:50 15.1 100 0:2 87, 27.3 100 15.1 100 129 88  muttongrass 
SPOB Sphenopholis obtusata -- 0 057533 -- 0 -- 0 0.55633 0.2 13 prairie wedgescale 
STC04 Stipa comata 0.2 40 -- 0 04 33 0.0 50 -- 0 0.1 25  needle-and-thread 
STPI2 Stipa pinetorum 40 40 3.4 100 02m 98 50 3.4 100 3.8 63 pine woods needlegrass 
STVI4 Stipa viridula 19.3 100 21.2 100 22.0 100 15.2 100 21.2 100 20.0 100 green needlegrass 

FORBS 
ACLAS Achillea lanulosa 13 40 -- 0 00 33 Ssh ol -- 0 0.8 25  westem yarrow 
AGGL Agoseris glauca 03 40 -- 0 05) 33 0.0 50 -- 0 0.2 25 — false-dandelion 
ANRO2 Antennaria rosea 04 20 O03 -- 0 107 50 010" 33 03 25 rose pussytoes 
ASSP16 Aster spathulatus -- 0 43 33 -- 0 -- 0 43 33 1.6 13 western aster 
ASTRA Astragalus O;fue 20 -- 0 tee bdo -- 0 -- 0 04 13 milkvetch 
ASMIO Astragalus miser var. oblongifolius O30 220 -- 0 (OMe Re -- 0 - 0 0.2 13 weedy milkvetch 
BOFE Boechera fendleri -- 0 Oss -- 0 - 0 O73 0.3 13  false-arabis 
CALI4 Castilleja lineariifolia 0.8 40 O:2eiarss 0:0) 33 2.0 50 0:2 48033 0.6 38 Wyoming paintbrush 
CHAL7 Chenopodium album 0.3 40 -- 0 -- 0 0.8 100 -- 0 0.2 25 — lambs-quarters goosefoot 
DRGL7 Drymocallis glandulosa -- 0 14 33 -- 0 -- 0 Al sk 05 13 sticky cinquefoil 
ERIGE2 Erigeron 09 40 -- 0 1.5% 67 -- 0 -- 0 0.6 25 — fleabane 
EREA Erigeron eatonii 0.0 20 08 33 0.0% 33 -- 0 OBE 0.3 25 Eaton fleabane 
HEPA1 1 Heuchera parvifolia -- 0 Oe er, -- 0 -- 0 OSL 67 0.35525 littleleaf alumroot 
LIPO Ligusticum porten 1.620 -- 0 27 a3 - 0 -- 0 1:0) © 13" osha 
LUAR3 Lupinus argenteus 2.6 80 -- 0 2.9 100 (Dd oe 43) -- 0 1.6 50 _ silvery lupine 
LUSE4 Lupinus sericeus -- 0 34 33 -- 0 -- 0 34 33 1.3. 13 silky lupine 
PEST2 Penstemon strictus 03 60 -- 0 0.05 33 0.7 100 -- 0 0.2 38 Mancos penstemon 
PODO3 Polanisia dodecandra O:3: weZ0 -- 0 -- 0 OSmrod -- 0 0.2 13 roughseed clammyweed 
PSAC Psilochenia acuminata -- 0 OS7ees3 -- 0 -- 0 Oise 33 0.2 13  tapertip hawksbeard 
PSRU2 Psilochenia runcinata 0.2 20 -- 0 -- 0 0:54, "50 -- 0 0.1 13 dandelion hawksbeard 
TAOF Taraxacum officinale 07 60 -- 0 1.0 4% 33 0.3 100 -- 0 0.5 38 common dandelion 
VIAM Vicia americana 06 20 -- 0 - 0 OU -- 0 0.4 13 American vetch 
WYAR Wyethia arizonica 0:5: 920 -- 0 -- 0 ome 50 -- 0 03 13 mule's ears 

GROUND COVER 
BARESO bare soil 5.0 80 43 100 07 6&7 11.6 100 43 100 48 88 bare soil 
LITTER litter and duff 88.6 100 90.3 100 94.0 100 80.5 100 90.3 100 89.2 100  dufflitter 
'SSMGRAV — small gravel < 1 cm 09 80 0.7 100 0.2 67 1.9 100 0.7 100 0.8 88 small gravel 
.LGGRAV large gravel 1-10 cm 0.2 60 25 100 04 67 0.0 50 2.5 100 alle Wes) large gravel 
COBBLE cobble 10-25 cm 0.3 40 09 67 04 33 03 50 O:0ike 67, 05 50 cobble 
STONES stone > 25cm 03 20 0.2 33 -- 0 0.7 50 0:2-45433 O:Sae25 stone 
ALIVEPL live plant bases 46 100 11 100 43 100 5.0 100 1.1 100 3.3. 100 live plant bases 
.MOSSON moss on soil 0.6 20 04 33 -- 0 em OU 0:4 33 05 25 — onsoil moss 
COWPIE — droppings cattle 0.2 40 -- 0 0.2 33 O:3mO0 -- 0 0.1 25 cattle droppings 
.DEERPE droppings deer 03 40 Pas ae Le 06 67 -- 0 2 OL 1.1 50  deerdroppings 
ELKPEL droppings elk 1:3 40 17 100 04 33 26 50 17 100 14 63 — elkdroppings 
RABBIT — droppings rabbit 0.1 40: 04 33 0.0 33 0.3 50 04 33 0.2 38 rabbit droppings 
W00D13_~—- wood 1-3 in diam. 3.0 60 11.3 100 1.9% 33 46 100 11.3 100 61 75  1-3indiam. wood 





Distinguishing Features. Leeward upper slopes, protected 
from wind, Saskatoon serviceberry, spike-fescue, deep loamy 
soils. 

Distribution. Leeward upper protected slopes in the lower 
Montane of the Gunnison Basin. This type may also occurs in the 
lower mountain slopes of western Colorado. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 


Component _ |Description 


Vegetation 








Saskatoon servicebeny (AMAL2), s spike-fescue (LEKI2) 


Soils Argiborolls or Haploborolls he sg SE a 





Landform | Leeward and other protected slopes, moderate to steep 
slopes 
Sra ea haemo ne eer areet 
~~ Climate Tian tions ee 
Other , wat! 
Variations. 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 













Phase 1 Phase 2 Vegetation: Diversity low to moderate, TLC/S is 3.6-11.3. 
Vegetation Typical Gambel oak, mountain- mahogany 
Soils WD - VW - XW MD - MD - WD 
Landform 8620 - 9250 ft 8050 - 9100 ft 
Geology 
Water 
Climate 
Phase 1. Typical Phase 2. QUGA- Comments 
n= CEMO2 (n=4 
Shrub Cover 32 - 59.7 - 76% 67 - 87.7 - 136% Potentially to 3 m tall, AMAL2, ARTR2, SYRO 
(+ CEMO2, QUGA in Ph. 2); usually 3+ S layers 
Gram. Cover 39 - 72.9 - 104% 21 - 55.4 - 82% Somewhat larger in Ph. 1; LEKI2, ORMI2, CAGE2 
Forb Cover 6 - 35.7 - 62% 13 - 33.1 - 55% Various spp.; GF layer 0.5-0.9 m tall 
Rock Cover 2- 11.3 - 26% 3- 14.5 - 37% 
Bare Soil Cover 2- 10.7 - 24% 0- 5.9 - 13% 
Total Live Cover 110 - 168.2 - 213% 101 - 184.5 - 272% 






No. Species 22 - 28 - 37 24 - 27 - 29 





Plant Associations. © Amelanchier alnifolia/Leucopoa kingii, 
described as new here. @ Amelanchier alnifolia/Leucopoa kingii, 
phase Quercus gambelii-Cercocarpus montanus, described as 
new here., based on the Oak-Serviceberry Association of 
Steinhoff 1978, in part. 

Soils: Both Phases Sampled as Argiborolls and Haploborolls, 
Sandy-Skeletal to Fine-Loamy. Phase © Typical has a few 
Sandy-Skeletal samples, and is consistently well-drained to very 
well-drained, averaging very well-drained. Phase @ QUGA- 
CEMO2? is more often Fine and ranges from poorly-drained to 
moderately drained, averaging moderately-drained. 













Phase 1. Typical Phase 2. QUGA-CEM02 
Total Depth 58 - 77.6 - 105 cm 67 - 74.0- 80cm 
Mollic Depth 15 - 29.6 - 55cm 16 - 29.8 -67CM 
Permeability 36 - 53.8 - 75 19 - 30.8 - 41 





Landforms and Geology. Moderate to steep leeward westerly 
and northerly upper slopes, usually protected from wind, snow 
deposition sites. All samples were below 9,250 ft. 
Phase 1. Typical Phase 2. QUGA-CEM02 
8620 - 8906 - 9250 ft 8050 - 8633 - 9100 ft 
Aspect 62 - 12 - 349° (r=0.38) 30 - 343 - 293° (r=0.61) 
Slope 13 - 25.4 - 46% 7 - 22.5 - 48% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement. 
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Climate. In moderate rainshadow or outside rainshadow. 
Warm, moderately exposed to sun, protected from wind. In good 
condition, with >60% cover of tall shrubs, these sites provide a 
microclimate that is significantly moister and cooler than 
depleted sites, with sagebrush dominant. 
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Water. In good condition, with >60% cover of tall shrubs, 
these sites trap large amounts of snow from the wind blowing 
over the ridges to the west. In depleted condition, with sagebrush 
dominant, the snow is scattered, melts faster and runs off faster. 
Since many of these sites are in depleted condition, the effect on 
watersheds is that much less water is held upslope now than 150- 
200 yr ago. 

No permanent water on or near sites. 

Succession. Seral stage determination should compare with 
either Community Type A or D, depending on whether Gambel 
oak shares dominance. 

Saskatoon serviceberry is the most palatable browse plant in 
the UGB. Browsing on these sites will lead to reduction in 
serviceberry cover and palatable grasses, especially if heavy 
browsing or continued over a decade or more. Eventually, all the 
serviceberry is gone, because browsing produces longer, more 
succulent leaders the next season; so the animals become more 
dedicated each year to searching out every serviceberry plant. As 
the serviceberry disappears, so do the shade-tolerant species like 
the sedges or spike-fescue, and sagebrush and rabbitbrush invade 
into the site. Other tall shrubs that occur with serviceberry are 
often palatable as well — such as chokecherry and mountain- 
mahogany. 

Spike-fescue is palatable to cattle, elk, and deer, by several 
accounts. I believe that there once was more green needlegrass in 
the UGB than at present. 

Browsing on serviceberry is primarily done by deer and elk. 
But serviceberry is palatable to cattle and domestic sheep as well. 
Many of the serviceberry stands are far from water, but the ones 
that are closer get hit hard by livestock. Livestock browsed more 
serviceberry stands more intensely before the turn of the 20" 
century, when there were few fences and large herds of cattle 
over-wintered in the valley bottoms. In those days, cattle moved 
up to whatever they could reach as the snow receded. 

Related Types. Related to the other Saskatoon serviceberry 
types (elk sedge and Thurber fescue), which is at higher 
elevations, usually above the lower tree line; usually, neither elk 
sedge nor Thurber fescue are present here. The Utah serviceberry 
types are on warmer slopes at lower elevations, are nearly always 
in the lee of a ridge, and have mat sedges or green needlegrass 
present (at potential). 

Adjacent Types. Big sagebrush (not Wyoming) on more 
exposed slopes with shallower soil. Aspen or Douglas-fir forests 
on better-drained northerly slopes. Never adjacent to riparian 
areas. 


25. Utah Serviceberry-Saskatoon Serviceberry Series 


Community Types 





era rub raminoid rub Prod., | Forage Prod., 
Community Type Status} #8 | Cover Cover Cover lb/ac/yr lb/ac/yr Comments 


"Sedges' means elk, pityophila, or 
needleleaf sedges 

















B. Big sagebrush- 3 | 60-110%} 65-105% | 6-70% | (700-1400) | (700-1400) 
bitterbrush-spike-fescue- 
elk sedge) 
C. Big sagebrush- 32% (100-300) (200-400) 
dry grasses- 
sparse Sask.servicebery- 
sparse spike-fescue 


A. Saskatoon serviceberry-| LM-LS 65-120%| 20-70% | 10-45% | (1500-2500) | (100-750) 
snowberry-sedges- 
spike-fescue- 
(mountain-mahogany) 
needlegrasses 
(Sask. serviceberry- 
D. Gambel oak- EM-MS} 2 | 70-140% (1700-2800) | (700-1000) 
Saskatoon servicebery- 
(big sagebrush-elk sedge-) 
spike-fescue-dry grasses 
Wildlife Mana 














Resource Values. ement. 






















Resource Vale CLA CLB CLC Ci.D 
Potential Cattle Forage Production | 1-3 | 3-4] 1-2] 3 
Grazing Suitability 25a eh 2247 ite 2) ies eas 32-35.9-42% Mod. Low-Moderate 
Developed Recreation De 2e Oe ects be gabe Probably Mod. Low 
Dispersed Recreation Tee pny le 2 iol aes 2 Te 42-99% Moderate-Very Hig 
Scenic a-40) 9-4 13-41 3-431 . . 
Road & Trail Stability RORY Ye alk GS wet. 1-2 Habitat Caaene Preference  Lpical Use 
Construction Suitability 0 0 0 0 Species Component eee Ay re Intensity 
Deer & Elk Hiding Cover AC HW 223 2-3 | 3-8 Sage Grouse Nest, Brood § Late Spring  Mod.High Mod.High 
Deer & Elk Forage & Browse to dat des ples 8-4 Mule Deer HCov, Rest, —-Yearlong Mod.High Mod.High 
Sage Grouse Cover 6 6 6 6 Browse, 
Sage Grouse Lek Potential 0 1 \ 0 EIk HCov, Rest,  Late-WIN-Early Moderate © Moderate 
Sage Grouse Nesting/Brood Potential Le 5 aed 35s 4b te Browse, 
Sage Grouse Summer Potential 0-1 2=-3.|) 2-3 0 
Watershed Protection 4-5 | 3-4 | 3-4 | 4-5 
Soil Stability 1-4 1-3 2-3 1-2 
Risk of Soil Loss - Natural 1-37) 123 123-4 | 422 
Risk of Soil Loss - Management 2-5 | 3-5 | 3-4 | 4-5 
Risk of Permanent Depletion - Range) 2-5 | 2-5 | 2-3 | 4-5 
Risk of Permanent Depletion - FA Oe DEL a Ooi an) 
Resource Cost of Management 3-5 | 4-5 | 3-4 | 4-5 
Cost of Rehabilitation An OP etter day eee 
Ecological Type SA6.4 Phase 1 Phase 2 C.T.A C.1.B C.T.C C.T.D Whole ET 
Cvr_Gnst vr Cnst__cvr nst_cvr Cnst Cw Cnst_ Cvr Cnst__Cvr_ Cnst 
USC2 Juniperus scopulorum -- 0 08 50 alanis in 9 Ne i) es 0 0.0 50 04 22 Rocky Mountain juniper 
POTRS Eonuiisienuoniés 0.0 40 iti eezo Aer! 00 33 -- 0 - 0 0.6 33 quaking aspen 
AMAL2 recometens alnifolia 10.6100 161100 25.3 100 4.6 100 04100 136100 13.0 100 Saskatoon serviceberry 
ARUV Arctostaphylos uva-ursi -- 0 45 25 6:0) 33" 5) =- OR 0 - 0 ZO Nt bearberry 
ARTR2 Artemisia tridentata 209100 163100 10.1100 248100 216100 21.6100 189 100 big sagebrush 
CEMO2 ~Cercocarpus montanus -- 0 99100 122 67 -- OU = 0 1.6 100 44 44 true mountain-mahogany 
CHDE2  Chrysothamnus depressus DS) AMP oe 0) ute 0 OP 25800) eer 0 0:3, Fit dwarf rabbitbrush 
CHNA2 _ Chrysothamnus nauseosus Omm20) = (i 0 04 33 - OO 0 Orivealit rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 47 80 Orsi ‘lab RE 41 67 7.8 100 0.6 50 27 56 Douglas rabbitbrush 
CHVIPS —Chrysothamnus viscidiflorus ssp. pumilus 0.2 20. cw Ob vanmhatli 0.4 33 ic MNO eed AOR. OT rabbitbrush 
GUSA2 _ Gutierrezia sarothrae - 0 0.3225 04 33 -- OU: 05 e= 0 01 14 broom snakeweed 
JUCO6 — Juniperus communis 0.0 20 Aetieeo PAN es 0 0 Pua: 0 07 22 common juniper 
MARE11_ Mahonia repens 0.1 40 2am50 3.3 100 0 0.0100 -- 0 11 44 Oregon-grape 
PAMY Paxistima myrsinites 01 20 OO 20u = 0 Qi2o3 = 0 15 50 04 22 mountain-lover 
PUTR2 — Purshia tridentata 149 60 48100 41 67 248100 -- 0 34100 104 78 antelope bitterbrush 
QUGA Quercus gambelii -- Ove 25-0 O0 aren i ike 0 - 0 560100 12.5 22 scrub oak 
ROWO Rosa woodsii 14 60 0.1 25 0.8 67 1:0) R00 r= 0 - 0 0.9 44 Woods rose 
SYRO Symphoricarpos rotundifolius 6.0 60 97 75 16.5 100 2.6333 0.0 100 S:fay50 76 67 mountain snowberry 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 


Ecological Type SA6.4 Phase 1 Phase 2 CT.A C1.B CT.C C.T.D Whole ET 
Cur Cnst_ Cvr Cnst_ Cwr Cnst_ Cvwr Cnst Cw Cnst_ Cvwr Cnst  Cvr Cnst 

GRAMINOIDS 
BRCA10 Bromopsis canadensis 13°40 - QO - 0 2.2 67 -- 0 - 0 07 22 fringed brome 
CAFO3 _—- Carex foenea -- 0 03 25 =: ly ES QO - 0 0.5 50 Ona silvertop sedge 
CAGE2 Carex geyeri 3420 22 43 67 oy Ae 0 38.9 50 12.0 44 elk sedge 
CAPI7 Carex pityophila 16 60 -- 0 -- 0 27100 - 0 - 0 09 33 sedge 
CAROS _— Carex rossil 29 20 -- 0 48 33 -- 0 - QO - 0 Tes al Ross sedge 
CASTES Carex stenophylla ssp. eleocharis 45 20 46 50 6.1 67 (5,33 = 0 -- 0 46 33 needleleaf sedge 
ELELS Elymus elymoides 14 80 0 25 0.2 33 2.1 67 0.3 100 0.0 50 0.8 56 bottlebrush squirreltail 
ELLO3 Elymus longifolius 07 20 -- 0 - 0 We? RR Qo - 0 04 11 squirreltail 
KOMA Koeleria macrantha 4.2 100 0.3 50 0.5 100 6.2 100 2.0100 -- 0 25 78 prairie junegrass 
LEKI2 Leucopoa kingii 10.5 100 6.3 50 0.5 33 14.8 100 6.6100 12.6 100 8.6 78 spike-fescue 
ORMI2 = Oryzopsis micrantha -- 0 0.4 25 06 33 -- 0 - Osehcis 0 0.2 11 littleseed ricegrass 
POFE Poa fendleriana 24.4100 159100 191100 174100 253100 255100 20.6 100 muttongrass 
STCO4 — Stipa comata 0.6 40 2.5) 00 mod, 10 67 -- Qo - 14 44 needle-and-thread 
STLE4 Stipa lettermanii 27 40 0:6) 25°" 0 rash ee} 5.0 100 iss) ele) 18 33 Letterman needlegrass 
STNE3 _ Stipa nelsonii 2.2 20 1.5 50 2.0 33 37 33 -- 0 0.0 50 19 33 Nelson's needlegrass 
STPI2 Stipa pinetorum 80 80 -- 0 04 33 129100 - Qo - 0 44 44 pine woods needlegrass 
STVI4 Stipa viridula 42 20 -- oO - 0 TO, 33: 0 - 0 23 11 green needlegrass 

FORBS 
ACLAS Achillea lanulosa 0.6 20 06 75 14100 -- oO - 0 0.5 50 0.6 44 westem yarrow 
AGGL Agoseris glauca 0.2 20 -- 0 -- 0 04 33 -- QO) =—- 0 ah ah false-dandelion 
AMLA6  Amerosedum lanceolatum -- 05 50 07 67 - 0 - 0 - 0 0.2 22 yellow stonecrop 
ANPA4  Antennaria parvifolia 04 20 - 0 fe— -- 0 18100 -- 0 0.2 11 pussytoes 
ASMIO Astragalus miser var. oblongifolius 03 20 -- 0 05 335 0 - OF 0 0.2 11 weedy milkvetch 
BODR Boechera drummondii 04 20 -- 0 - 0 07°33. -- 0 - 0 2m false-arabis 
CAGU Calochortus gunnisonii 02 20 - 0 = 0 04 3 = -- Qo - 0 01 11 Gunnison manposa 
CALI4 Castilleja lineariifolia 2.8 80 0.1 50 27 33 2.0100 -- 0 0.3 100 16 67 Wyoming paintbrush 
COUM Comandra umbellata 10 40 -- 0 - 1.7675 — 0 - 0 0.6 22 bastard toadflax 
ERCO24 —Eremogone congesta il o20 tl 50 1.5 67 2.5 133 Oe 0 les) 8) desert sandwort 
EREA Erigeron eatonii 0:25 200 eal O 00 ee OCs ieee 0 09100 - Ce 0.933 Eaton fleabane 
ERPU2 _—_ Erigeron pumilus -- 0 03 50 04 67 -- 0 - oO - 0 01 22 low fleabane 
ERSP4 ___Erigeron speciosus -- O:525 07 33 ~«- 0 - oO - 0 0.2 11 Oregon fleabane 
ERSU2 _ Erigeron subtrinervis 14 20 -- 0 24 33 -- 0 - oO - 0 08 11 threenerve fleabane 
ERRA3 —_Eriogonum racemosum 0.6 40 0.0 25 0.0 33 10833 0.0100 -- 0 03 33 redroot buckwheat 
ERUM Eriogonum umbellatum 54100 - 0 0.833 8.1 100 06100 - 0 3.0 56 sulfur buckwheat 
GASE6 _—_Galium septentrionale 0.9 40 42 50 Line) Vi2030) 7 0 8.3 100 2.4 44 northem bedstraw 
GADI2 Gayophytum diffusum 02 20 -- 0 - 0 04 33 - 0 - 0 Oia spreading groundsmoke 
GARA2  Gayophytum ramosissimum 08 20 -- 0 -- 0 1.3993 = 0 - 0 04 11 hairstem ground smoke 
HEFU3 Heterotheca fulcrata -- 0 0.6 50 09 67 -- -- QO -- 0 0.3 22 golden aster 
LALE2 Lathyrus leucanthus 43 40 140 50 -- 0 72 67 -- 0 28.0 100 8.6 44 aspen peavine 
LIIN2 Lithospermum incisum 0.2 20 -- Q -- 0 04 33 -- QO -- 0 On ali puccoon 
LUAR3 Lupinus argenteus 48100 -- 0 2.5m 5.5 100 0.0100 -- 0 27 56 silvery lupine 
PETES Penstemon teucrioides 0.6 60 01 50 -- 0 0.7 67 0.9 100 0.3 100 04 56 beardtongue 
PHHO Phlox hoodii 01 20 3.2 50 42 67 -- 05100 -- 0 ones Hood's phlox 
PHMU3 Phlox multiflora 3.1 40 29 25 12°33) = 12.0100 58 50 <M) sk flowery phlox 
PSAC Psilochenia acuminata 03 20 08 50 -- 0 05 33 - 0 1.6 100 Olsaugs tapertip hawksbeard 
THFE Thalictrum fendleri 0.1 20 0.1 25 04 67 -- 0 -- 0 -- 0 Only 22 Fendler meadow-rue 
TRRUS ‘Trifolium rusbyi 42 20 d0e.507" -- 0 - 0 21.0 100 2.0 100 Ai Si) Rusby clover 

GROUND COVER 
.BARESO _ bare soil 10.7 100 5.9 75 9.5 100 6.9100 23.7 100 2.1 50 8.6 89 bare soil 
LITTER litter and duff 75.6100 78.1100 71.5100 83.0100 46.3100 904100 76.7 100 duff litter 
.SMGRAV small gravel < 1 cm 25 80 0.4 75 1.7 100 29100 -- 0 0.0 50 16 78 small gravel 
.LGGRAV large gravel 1-10 cm 2.6 80 09 75 1.7 100 3.6100 -- 0 03 50 18 78 nba ravel 
GRAV —_ gravel 0.2-10 cm 50 20 - 0 -- 0 -- 0 252100 - 0 PY Ah 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 0.6 60 5.9 100 48 67 09 67 0.3 100 4.6 100 29 78 cobble 
STONES stone > 25cm 0.6 20 74 50 98 67 10 33 -- Qo -- 0 Si0medS stone 
LIVEPL __ live plant bases 2.4 100 1.5 100 0.9 100 1.7 100 45 100 2.7 100 2.0 100 live plant bases 
.MOSSON moss on soil 0.4 40 07 50 1.4 100 0.2 33 -- 0 -- 0 0.5 44 on soil moss 
.LICHEN lichen on soil -- 0 07 50 09 67 -- 0 -- 0 -- 0 0.3 22 on soil lichen 
.DEERPE droppings deer 1.3 80 O7875 1.1 100 17 67 0.1 100 03 50 10 78 deer droppings 
ELKPEL droppings elk 13 60 1.9 100 2.0 100 09 33 2.1 100 1.6 100 15) 78 elk droppings 
RABBIT droppings rabbit 01 40 0.9 50 ASW 67 01 33 01100 -- 0 04 44 rabbit droppings 
WOOD wood > 1 indiam. 04 20 -- 0 - QO - 0 18100 - 0 02 11 > 1 in diam. wood 
.WO0D13 wood 1-3 in diam. 5.8 80 3.0 100 2.7 100 85100 = -- 0 3.7 100 45 89 1-3 in diam. Wood 





Distinguishing Features. Leeward upper slopes and protected Component |Description 


middle to lower slopes, protected from wind, snow-deposition Vegetation 
sites, Saskatoon serviceberry, elk sedge, deep loamy soils. 

Distribution. Leeward upper slopes and protected middle to 
lower slopes, Montane and lower Subalpine in the Gunnison 
Basin. This type also occurs throughout western Colorado, 
southern Wyoming, and eastern Utah. It has been seen in 
northern New Mexico and northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. acca ree 







Saskatoon serviceberry (AMAL2), elk sedge (CAGE2), 
mountain snowberry, fringed brome 





Soils Argiborolls or Haploborolls, variety of particle sizes, variey 


of permeabilities 


Iwenwecccrccsncccswwewnnwewewweweenennccccoceeceencecenes: 





ne eewwcwecccceweww enn en enscece eee ne cee ee: 


Variations. 
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Phase 1 


25. Utah Serviceberry-Saskatoon Serviceberry Series 





Phase 2 Phase 3 Phase 4 
Vegetation Typical Bitterbrush Chokecherry Gambel oak & spike-fescue 
Soils Argiborolls, Haploborolls & Argiborolls, Argiboralls, Argiboroll & Haploboroll, 
fine-tex tured, coarse to Sandy, often Lithic, 
VP - MD - WD WD - VW - XW PD - MD - WD MD - WD 
Landform All aspects, 8580 - 9580 ft All aspects, 8780 - 9840 ft Northerly, 8840 - 9080 ft | Northeasterly, 8560 - 8600 ft 
Geology 
Water 
Climate Warmer 


Vegetation: Diversity low to moderate, TLC/S is 2.7-25.1. 





n=6 Argiborolls (n=12 n=6 


Shrub Cover 12-44.5-83% 36-64.4-104% 














Plant Associations. © Amelanchier alnifolia/Carex geyeri 
described as new here, based in part on Amelanchier spp./Carex 
geyeri Johnston 1987, based on Amelanchier alnifolia/Carex spp. 
Terwilliger & Tiedeman 1978, Tiedeman 1987, in part. This is 
the typical Phase, which occurs on Argiborolls. @ Amelanchier 
alnifolia/Carex geyeri phase Purshia tridentata, described as 
new here. @ Amelanchier alnifolia/Carex geyeri phase Padus 
virginiana, described as new here, based on Amelanchier 
alnifolia-Padus virginiana/Vicia americana Johnston 1987, 
based in turn on Amelanchier alnifolia/Prunus virginiana- 
Thalictrum fendleri Bunin 1975. © Amelanchier alnifolia/Carex 
geyeri phase Quercus gambelii-Leucopoa kingii, described as 
new here, based on Quercus gambelii/Amelanchier alnifolia 
Johnston 1987, based in turn on “Oak-Serviceberry Association” 
of Steinhoff 1978. 





Phase 1. Argiborolls 2. PUTR2, Haploborolls- 3. PAVI11 4. QUGA- LEKI2 Comments 


95-154.1-272% 


Gram. Cover 8-98.6- 140% 29-69.6-125% 65-81.6-96% 90-108.8-127% CAGE2 and many others 
Forb Cover 14-30.8-69% 3-24.8-78% 19-37.3-62% 5-45.4-85% 

Rock Cover 0-8.6-23% 3-11.1-26% 0-6.4-19% 5-6.3-7% 

Bare Soil Cover 1-6.9-15% 1-4.9-9% 0-1.4-5% 0-0.3-1% 

Total Live Cover 83-164.5-196% 104-148.2-254%  187-261.7-402%  218-239.0-259% Higher cover in Phases 3 & 4 
No. Species 20-30-41 19-29-37 16-26-32 15-21-27 








N=2 
46-95.6-144% Potentially 2-4 m tall, AMAL2; ARTR2-SYRO in lower layer 


Soils: Phase © Typical Sampled as Argiborolls, Typic to 
Pachic, usually from Fine-Loamy to Clayey-Skeletal, generally 
fine-textured (one Loamy-Skeletal). Soils ranged from very 
poorly-drained to well-drained, averaging moderately drained. 
Phase @ PUTR2 Sampled mostly as Haploborolls, from Coarse- 
Loamy to Sandy-Skeletal, often Lithic; there were a few coarse 
or skeletal Argiborolls. Soils sampled ranged from well-drained 
to excessively well-drained, averaging very well-drained. Phase 
@® PAVI11 Sampled as a variety of Argiborolls. Soils sampled 
ranged from poorly-drained to well-drained, averaging 
moderately drained. Phase © QUGA-LEKI2 Sampled as a Typic 
Argiboroll, Fine Mont-ic and a Lithic Haploboroll, Loamy- 
Skeletal, moderately-drained to well-drained. 





1. Argiborolls 2. PUTR2, Haploborolls 3. PAVI11 4. QUGA- LEKI2__ Comments 
Total Depth 51-73.8-99cm 14-50.8-95cm 35-547-90cm 37-87.0-137cm Deeper in Phases 1 & 4 


Mollic Depth 20 - 38.0- 75cm 14-242-36cm 12-40.3-63cm  37-41.0-45cm_ Shallower Mollic in Phase 2 
Permeability 2- 24.7 -54 33 - 52.8 - 73 17 - 37.1 - 50 23-43.4-64 Less permeable in Phase 1 













Landforms and Geology. Moderate to steep leeward westerly upper slopes and all aspects of other protected, lower and middle 
slopes, protected from wind, snow deposition sites. Elevations range 8560 - 9840 ft. 


Phase 1. Typical, Argiborolls Phase 2. PUTR2, Haploborolls Phase 3. PAVI11 Phase 3. QUGA- LEKI2 


8580 - 8880 - 9580 ft 
112 - 223 - 351° (r=0.27) 
8 - 25.6 - 50% 


Elevation 


Aspect 
Slope 


Formation usually Colluvial, from Igneous sources. Low to 
moderate potential for mass movement. 

Climate. In moderate rainshadow or outside rainshadow. 
Cool, moderately exposed to sun, protected from wind. In good 
condition, with >60% cover of tall shrubs, these sites provide a 
microclimate that is significantly moister and cooler than 
depleted sites, with sagebrush dominant. 


8780 - 9267 - 9840 ft 
36 - 116 - 328° (r=0.43) 
9 - 29.1 - 75% 


8840 - 8908 - 9080 ft 
15 - 33 - 284° (r=0.70) 
6 - 25.7 - 36% 


8560 - 8580 - 8600 ft 
47 - 65° 
28 - 29% 





Water. In good condition, with >60% cover of tall shrubs, 
these sites trap large amounts of snow from the wind blowing 
over the ridges to the west. In depleted condition, with sagebrush 
dominant, the snow is scattered, melts faster and runs off faster. 
Since many of these sites are in depleted condition, the effect on 
watersheds is that much less water is held upslope now than 150- 
200 yr ago. 

No permanent water on or near sites. 


397 


25. Utah Serviceberry-Saskatoon Serviceberry Series 





serviceberry stands more intensely before the turn of the 20” 
century, when there were few fences and large herds of cattle 
over-wintered in the valley bottoms. In those days, cattle moved 
up to whatever they could reach as the snow receded. 

Related Types. Related to Saskatoon serviceberry/spike 
fescue, which is at lower elevations below the lower tree line. 
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NS 
WW CCN Saskatoon serviceberry/Thurber fescue is at higher elevations, 
Li) usually above the lower tree line; usually, neither spike-fescue 
» A nor Thurber fescue is present here. The Utah serviceberry types 
- NO are on warmer slopes at lower elevations, are nearly always in 
WINGY the lee of a ridge, and have mat sedges or green needlegrass 
ES 


present (at potential). 

Adjacent Types. Big sagebrush (not Wyoming) on more 
exposed slopes with shallower soil. Aspen, Douglas-fir, 
lodgepole pine, or spruce-fir forests on better-drained northerly 
slopes. Sometimes adjacent to riparian areas. 

Wildlife Management. 
GAN PAO HORTS 18.53% S| Low ModiHigh) 
tees TD) ae, 

; 





Succession. Seral stage determination should compare with 
either Community Type A or F, depending on whether Gambel 
oak shares dominance. 

Saskatoon serviceberry is the most palatable browse plant in 
the UGB. Browsing on these sites will lead to reduction in 
serviceberry cover and palatable grasses, especially if heavy 
browsing or continued over a decade or more. Eventually, all the 
serviceberry is gone, because browsing produces longer, more 
succulent leaders the next season; so the animals become more 
dedicated each year to searching out every serviceberry plant. As 
the serviceberry disappears, so do the shade-tolerant species like 
the sedges or spike-fescue, and sagebrush and rabbitbrush invade 










26-29% Moderately Low 
23-52.9-92% Low-Mod.High-V. Hig 
45-100% Moderate-Very Hig 








into the site. Other tall shrubs that occur with serviceberry are Species soak Season _—_—Preference We “4 
often palatable as well — such as chokecherry and mountain- Sage Grouse Nest/Brood tate Spring Mod. Mod. 
mahogany. : : : : Mule Deer HCov, Rest, Yearlong Mod Mod-Mod. Hig 
Browsing on serviceberry is primarily done by deer and elk. Browse, Forage h 
But serviceberry is palatable to cattle and domestic sheep as well. Elk HCov, Rest,  Late-Win-Early Mod. Mod. 
Many of the serviceberry stands are far from water, but the ones Browse, Forage 
that are closer get hit hard by livestock. Livestock browsed more 
Community Types 
Seral Shrub raminoi rub Prod. orage Prod., 
Community Type Status Cover Cover lb/ac/yr lb/ac/yr Comments 









B. Big sagebrush- EM- ES 35-110% | 10-70% 37-299.7-678 | 36-453.1-572 |Bare soil cover is often > 15%. 


(bitterbrush-) elk sedge- (200-320-1200) | (300-323.3-800) | Grass and forb cover is 
snowberry-muttongrass sometimes sparse 

10-35% | 120-140% (50-100) (1600-1800) |'Sparse shrubs' can include 
rabbitbrush, sagebrush, or 


sometimes serviceberry 


C. Elk sedge- EM 
dry grasses-snowbery- 
sparse shrubs 


#S 
A. Saskatoon servicebery- | LS 60-85% 65-120% (1400-2500) (700-1400) 
elk sedge-muttongrass- 
big sagebrush-bitterbrush- 
snowberry 


S 
D. Snowberry-bitterbrush- |EM- ES) 3 55-80% | 70-125% 1301 723 

muttongrass-needlegrass- (300-1400) (700-1600) 
(sparse elk sedge-sagebrush) 


E. Saskatoon serviceberry- |LS-LM} 6 95-275% | 55-100% (2700-4300) (500-1300) 
chokecherry-snowberry- 
elk sedge 
F. Gambel oak- LS 2 45-145% | 90-130% 3834 1087 
Saskatoon serviceberry- (3700-3900) (900-1200) 
snowberry-elk sedge 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 





Saskatoon serviceberry/elk sedge 








Production, Ib/ac/yr 
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Cover by Life Form 


sree hG 





























; at at A t 
Potential Cattle Forage Production 3-4 0-3 4 3-4 3-4 4 
Grazing Suitability 3-4 1-3 2-3 2-3 2-3 2-3 
Developed Recreation 0-1 0-1 0-1 0-1 0-1 0-1 
Dispersed Recreation 1-2 2-3 2-3 2-3 1-2 1-2 
Scenic Tied iO Ro tek Pie Nae me ete Soe ee A 5 YY 
Road & Trail Stability 1-2 0-1 0-1 0-1 0-1 0-1 
Construction Suitability 0 0 0 0 0 0 
Deer & Elk Hiding Cover 2-3 2-3 1-2 2-3 4-6 5-6 
Deer & Elk Forage & Browse 4-5 1-2 2-3 2-3 4-5 4-5 
Sage Grouse Cover 6 4-5 4-5 6 6 6 
Sage Grouse Lek Potential 0 1-2 1-2 1-2 1-2 0 
Sage Grouse Nesting/Brood Potential 5-6 4-5 4-5 6 6 6 
Sage Grouse Summer Potential 1-2 3-4 3-4 3-4 1-2 1-2 
Watershed Protection 4-5 2-3 2-3 2-3 4-5 4-5 
Soil Stability 2-3 1-2 1-2 1-2 1-2 1-2 
Risk of Soil Loss - Natural 1-2 2-3 1-2 2-3 2-3 1-2 
Risk of Soil Loss - Management 3-4 5-6 5-6 5-6 5-6 5-6 
Risk of Permanent Depletion - Range 4-5 3-4 3-4 2-3 4-5 4-5 
Risk of Permanent Depletion - Wildlife 4-5 2 2 2 4 4 
Resource Cost of Management 4-5 5-6 5-6 5-6 5-6 5-6 
Cost of Rehabilitation 2-3 3-4 3-4 2-3 2-3 2-3 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 


Ecological Type SA7.4 Phase 1 Phase 2 Phase 3 Phase 4 C.7.B C.D C.T.E CuleF Whole ET 
t t 












C.T.A CT.C 
i t 


POTRS Speed all es - oO - 0 23s 0 - 0 6+ oO - oO - 0 2333, 0 05 8 quaking aspen 
ACGL Acer glabrum -- 0 0.57 = 8) a= 0 - 0 Atel Pe = cx. 0 -- 0 -- 0 -- 0 -- 0 0.2 4 Rocky Mountain maple 
AMAL2 = Amelanchier alnifolia 10.3 83 62 58 552100 101 50 31.9 100 04 38 0.1 100 eZ mo? 55.25100> S104: (50 ae 18:88073 Saskatoon serviceberry 
ARTR2 Artemisia tridentata 13:35 839" 7.5 100 = 5.5 58355 — 0 141100 27.3 100 2 387 30-100) 65:5. 63" a 0 12.4 85 big sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 21 = ie 0 - 0 149 50 -- oO - 0 5.3 335 == 0 - 0 149 50 ie hs mountain sagebrush 
CHNA2 _Chrysothamnus nauseosus 06 17 00 8 02 33 0.0 50 -- 0 eS ER 0.2 33 0.0 50 0.2 19 rubber rabbitbrush 
CHPA13 Chrysothamnus parryi -- 0 0:35:25: =: QO - 0 - 00 13° = 0gn07 a= oO - 0 Ov mate Parry rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 3.4 100 24 83 23° 6h 9 os 0 1.9 100 28 88 3.1 100 Odeo? 2.30 Olas 0 24 7 Douglas rabbitbrush 
HODU Holodiscus dumosus -- oO - 0 05 17 - oO - 0 -- oOo - oOo - 0 0:55 We ae 0 01 4 ocean spray 
JUCO6  — Juniperus communis -- 0 00 8 C5. al) = ob = 0 00 13 - 0 -- CS Wie 0 0:1,538 common juniper 
LEPU Leptodactylon pungens -- 0 03525 aa oO - 0 - 0 01538 0 - 0 - 0 - 0 Onde ranite gilia 
MARE11_ — Mahonia repens 0.0 33 0.6 42 04 17 0:5 50) /*0.67 75 06 50 - Qo - 0 04 17 0.5 50 0.4 regon-grape 
PAVI11 — Padus virginiana -- 0 00 8 310100 - 0 01 25 -- 0 - Qo - 0 310100 -- 0 72 27 common chokecherry 
PAMY Paxistima myrsinites -- 0 1.0 -- 0 04 50 -- 0 apie ck Se Qo. «(- 0 -- 0 0.4 50 05 8 mountain-lover 
PUTR2 __ Purshia tridentata CLO ie weetlno 83 ey RR es 0 Wee ee aks 0.0 mooie 14-/100b 23033. eee 0 6.0 50 antelope bitterbrush 
QUGA Quercus gambelii -- QO -- 0 - 0 45.7100 -- 0) 6(- 0 -- 0 -- 0 - 0 45.7 100 Sey i) scrub oak 
ROWO Rosa woodsii 03 67 05 50 2.2 83 2.2 100 07 50 04 50 0.4 67 UOMS7e = 2.2683 2.2 100 1.0 65 Woods rose 
SYRO yee a rotundifolius 40 83 122 92 292100 109100 10.9 100 1.2 88 24 67 367100 292100 109100 141 92 mountain snowberry 
BLTR Blepharoneuron tricholepis -- 0 = 0 GS Se wie 0 - dU = 0 - ty acs OSE ive, ae 01 4 ine dropseed 
BRCA10 Bromopsis canadensis 0:5) 67 07 42 41 67 3.5 100 0.8 75 0.0 38 0.7 So3ieeac Oe Ole a4 le GY, 3.5 100 17 58 ringed brome 
CAREX Carex -- We eR gas 01 33 -- tes ae 0 6 38 + 0 -- Oe 33, == 17 19 sedge 
CADI6 Carex disperma 04 17 02 8 igh Se 0 ich SM) ee oO -- oO -- 0 le She 3s: 0 06 15 soft leaved sedge 
CAFO3 _— Carex foenea 43 17 -- Oise One Oeee= o - 0 5933 2 0 - 0° 10 4 silvertop sedge 
CAGE2 Carex geyeri 179 83 87 50 349100 433 50 23.9 100 58 38 21.8 100 1.7 33; 349.100 ~43.3 50 9919:5 —69 elk sedge 
CAOB4 _ Carex obtusata We) Ree WE) ay PAR RS ae, We alee 76) O4raS = — 0 -- OF 225 33a 24 23 blunt sedge 
CAPI7 Carex pityophila -- 0 12 50 04 50 - 0} 29 50 03 25 -- 0.2 67 04 50 - 0 0.6 35 pede 
ELELS —_ Elymus elymoides 52 1005) 27 83 V-283 2 == 29 75 2.8 100 6.2) 100 3:35 67 Vale 83) ae 27 81 bottlebrush squirreltail 
ELTR7 —_—_ Elymus trachycalus -- 0 04 17 83 17 0.0 50 -- THO sy Se ie gs 8.3F 17 0.0 50 alee aks slender wheatgrass 
FETH Festuca thurberi 88 17 (Oss Ae ee 0 344 50 14 25 O:013 eel a6 33 eee 0 -- 34.4 50 49 15 Thurber fescue 
KOMA Koeleria macrantha 57 83 5.2 92 0.3 50 18 50 3.5 100 5.7 100 98 67 24 67 0.3 50 18 50 3.9 77 prairie junegrass 
LEKI2 Leucopoa kingii -- 0 OQ By. ce 0 4.0 100 OOF 25) == 0 - OS = 0 - 0 4.0 100 03 12 spike-fescue 
LECI4 Leymus cinereus -- ee > = 0 5:5 50) == -- -- Om 0 - 0 5.5 50 04 4 giant wildrye 
MUMO ~~ - Muhlenbergia montana 0.0 33 10 42 -- oO - 0.0 25 C2550 C033 3.3338 0 - OSe2/ mountain muhly 
PASM Pascopyrum smithii 06 7 - 0 01 1 -- -- 0 05 13 -- 0 - 0 LO | See 02 8 westem wheatgrass 
POA Poa 03 17. - -- haere 4350 ee 0 - 0 06 33 ~=«-- 0 - O°) 43550 04 8 bluegrass 
POCO 5p oth ds -- QO -- 0 28 fer = -- -- 0 - 0 - 0 28) if ee 07 4 Canada bluegrass 
POFE Poa fendleriana 10id .G/ sale2.3 5925 (23:3, 83° "= 39.8100 11.4 100 2.0533" 24.5467 eee2o.3) SS —- Cea 77, muttongrass 
POPA2 _— Poa palustris -- 0 0 8 - 0 83 50 0.0 -- O——-- Oe 0 - 0 8.3 50 0.6 evar Biers 
POTR Poa tracyi -- 0 -- oO -- 0 30 MOON == 0 - 0 -- 0 -- 0 8 - 0 3.0 50 0.2 4 Tracy bluegrass 
STCO4 — Stipa comata 2oi2 SO mel Oi SOF mess 0 - AS 25 Sesomn0s) 432 867 ™ 20:3F00Gee <= 0 10.3 42 needle-and-thread 
STLE4 _Stipa lettermanii 13 50 5) 0.533 5 -- 0 16 50 14 25 12 33 19 67 0S) o3 ee 0 12io Letterman needlegrass 
STNE3 _ Stipa nelsonii 49 33 49 33 O8e23 Vibe r25 ee ak} 6 33 16.2 100 0:8, 3355 = Se ch Nelson's needlegrass 
STPI2 Stipa pinetorum 02 33 5:00 SB ieee Ope 07200 0.8 50 29 63 -- 0 114 67 -- 0 07 50 24 39 pine woods needlegrass 
STVI4 Stipa viridula ne oO - 0 - -- oO - 0 Siomomene -- 0 - 04 4 green needlegrass 
TRSP2 Ls set 6.517 = Cee Qo - (i) = 0 - 07 13:0533> 3— Ota 0 - 0 15 4 spike trisetum 
ORBS 
ACLA5 Achillea lanulosa 2.4 50 eh We 2m o0 6.0 100 Oi35.25 09 13 25 67 ALOE 33 peeno0 6.0 100 15 39 westem yarrow 
AMLA6 Amerosedum lanceolatum 0.4 50 01) 17 = = 0 - 0 0.4 50 0.2 25 0233 = -- 0 -- 0 0.1 19 yellow stonecrop 
ANPA4  Antennaria parvifolia Of eee 20 42 00 17 -~ 0 00, 25 @ 32563= =-- 0 - 0 00 17 -- 0 1.0 27 pussytoes 
ANRO2 = Antennaria rosea 14 50 00 8 VOM, = Of 52.25 50 O1S135 60.0 s33 2 Ceo OOP ian 0 04 19 rose pussytoes 
ARNIC = Amica -- 0. .=- 0 O77 Ril= = Og t= 0 - 0 -- 0 - 0 07 17 - 0 02 4 amica 
ARFR4 _— Artemisia frigida 03 17 0:8 S25 =s 0 - 0 - 0 03038" == 0 3.0 33 -- Qo - 0 0.4 15 fringed sagebrush 
ASLAS Aster laevis -- 0 sy ot 00 17 - Oe 0 07 13 -- Deepa 0 OL0R ies 0 02 8 smooth aster 
ASSP16 Aster spathulatus 04 17 01 17 02 17 - Qo - 0 OS R2oF oi-- 0 03e33 02 17 -- 0 02 15 westem aster 
ASCO12 = Astragalus convallarius -- 0 - QO -- 0 22) 506 = 0 - oO - 0 - li ae 0 2.2 50 02 4 lesser rushy milkvetch 
ASMIO Astragalus miser var. oblongifolius C3 /a 0 03 17 - 0 - 0 - 0 0:7 433 0 OS 17. ye — 02 8 weedy milkvetch 
CAGU Calochortus gunnisonii Oars ee 0 - 0 0.0 25 0225 14 33 -- oF = is 0 OER Gunnison mariposa 
CALI4 Castilleja lineariifolia e/a 67. Ze OF 20 6 - Ol oon 00 Zoe S 0.0 33 08 33 2.00 6/7 0 18 62 Wyoming paintbrush 
CHENO Chenopodium 0.0 17 0.2 25 06 17 - 0 = 0 DAB, 0 0.7 100 06 17 -- 0 0.2 19 oosefoot 
CICE Cirsium centaureae -- 0 -- 0 -- 0 1:8550, = 0 - 0 -- Qo - 0 -- 0 18 50 01 4 thistle 
COHIS Coriflora hirsutissima 0.0 17 07 8 00 17. - 0 Liem coy ese 0 00 33 = -- 0 OR 17 — 0 0.3 12 leather flower 
ERCO24  Eremogone congesta Simeol, 16 67 08 50 - 0 64 75 13 63 1Sa67, 0.5 67 08 50 -- 0 18 58 desert sandwort 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 


Phase 4 C.T.A C.1.B C1.C C.1.D CTE CTF Whole ET 






Ecological Type SA7.4 Phase 1 Phase 2 Phase 3 
t t 










rigeron eatonil ; -- i Eaton fleabane 
ERSP4 ___Erigeron speciosus Tt Deum OO. We eRe Ube S050 50) -0.0%135 #25; 67 oe 05229 17 00°50 - 1a ef Oregon fleabane 
ERSU2 _Erigeron subtrinervis 0.2 33 05 25 1.4233 5e-- 04 25 06 25 05> 33 O33 14 33 -- 06 27 threenerve fleabane 
ERRA3 ~—_Eriogonum racemosum 05 83 12 83 -- oO - 0 03 50 1.3 100 0.2 67 17100 -- Oe: 0 07 58 redroot buckwheat 
ERSU11 Ne 04 50 O33 0:7etsaeeei- 0 1.2 50 03 25 0.0 67 1.2 33 0:7 33> = 0 0.6 35 sulfurflower 
ERUM Eriogonum umbellatum 0.1 “33 0.7 50 0.85 33442-- 01 25 10 75a 0 012333 08 33 = -- 0.5 39 sulfur buckwheat 
GASE6 _—Galium septentrionale 2g, O7AaNT 26 67 92100 21 50 -- 0 04 33 -- 0 2.6 67 9.2 100 172 35 northern bedstraw 
GADR3 __ Gastrolychnis drummondii 06 33 0.0 42 0 ee Y 0 Os0 01 38 Ate 33 0.0 33 Cli 02 31 alpine campion 
GARA2 Gayophytum ramosissimum -- 0 04 50 -- 0 - Oe 0 04 63 -- 0 Uidieo3 7s 0 - 025.23 hairstem ground smoke 
GEVi2 Geranium viscosissimum -- Qo -- 0 - 0 40 50 -- Om -z oO - 0 - 0 - 0 40 50 03 sticky geranium 
HEMU3 —_ Heliomeris multiflora 01 17 06 17 0107-179 ee Qo -- 0 gh 7) ss 0, 2:4 33 OO i ee 0 013-15 showy goldeneye 
HEPA11 — Heuchera parvifolia 02 17 OS 28 00> 1/ = 0 19 50 -- 0 - -- 0 IDE af 0 03 12 littleleaf alumroot 
IPAG lpomopsis aggregata 04 17 Os msse Qo -- QO - 0 0.2 50 0:3 soe 0 - 0 - 0 01 19 trumpet gilia 
LALE2 __Lathyrus leucanthus 19 67 Witz 25 9.9533 aae= 0 49 50 09 25 18100 -- 0 9.933" == 0 Soo aspen peavine 
LIPO Ligusticum porter -- Qo - 0 - 0 SOU 0 -- 0 - -- 0-3 0 3.5 50 03 4 osha 
LUAR3 Lupinus argenteus 02633 HOmose §3.463 88 50 PS TS O25 WD ky ME 0 34 83 8.8 50 2.0 46 silvery lupine 
LUPA8 _ Lupinus parviflorus -- 0 O35 aoe = 0 - 0 - Qo - OS 12933. n= 0 - 0 01 4 lodgepole lupine 
MAST4 — Maianthemum stellatum -- 0 -- 0 53 17 05 50 -- Qo - Ot 2-- -- 0 Seals, 0.5 50 Weed star Solomon-plume 
ORLU2  Orthocarpus luteus 14 33 O7ess OS eso 0 Oa 28) 1.0 50 P27, By cs 0 03 33 -- 0 07 31 yellow owl-clover 
PADI11 — Packera dimorphophylla -- 0 - 0 04 33 -- 0 -- Oe -- Oeee-= oO - 0 04 33° =-- 0 Ose groundsel 
PEST2 — Penstemon strictus 0.0 17 OR 3see-- 0 - 0 - 0 04 50 -- 0 ON 33 ee 0 -- 0 01 19 Mancos penstemon 
PHHO Phlox hoodii -- 0 02 2 - 0 -- == 0 04 38 -- -- QO -- 0 -- 0 Onn 12 Hood's phlox 
PHMU3 Phlox multiflora 2 lmeO 15 50 ies) olay ee 6.0 100 08 25 0.0 33 04 67 3 sO0 eee O.oiO0 le) alt flowery phlox 
PODO4 —_— Polygonum douglasii 09 33 00 17 -- 0 03°25 0.1 25 eee) Se Oe = 0 - 0 0.2 15 Douglas knotweed 
POPUS _—Potentilla pulcherrima 00 33 08 50 -- 0 0.0 50 14 25 0.5 50 0.0 33 00 67 - 0 0.0 50 04 35 beauty cinquefoil 
PSJA2 —_ Pseudostellaria jamesiana -- 0 - QO -- 0 45 50 -- Q -- 0 - Ome 0 sae-- 0 45 50 03 4 tuber starwort 
PSAC Psilochenia acuminata 05 17 - On 018 a2 a= 0 O85 2oue = Qo - Om == 0 0117 -- 0 01° 8 tapertip hawksbeard 
THFE Thalictrum fendleri -- Sey aly ON 17 0.0 50 20 2 -- Qo - 0 01 33 0.1 17 0.0 50 O3n15 Fendler meadow-rue 
TRRUS ‘Trifolium rusbyi iii tetos =~ 0 Ce 0 = 0) OS 19 pe ee Ugeesee Oe = 80 See 4 Rusby clover 
VIAM Vicia americana 39100 - 0 2 skh 0 47 50 0.0 13 16100 - 0 2 335 = 0 Test American vetch 
WYAR — Wyethia arizonica 0.0 17 O7e25- = 0 0.0 50 0.0 25 10 38 - -- 0 -- 0 0.0 50 03 19 mule's ears 
FORB forb unknown 09 17 O03 42 00 17 -- Qo - 0 0.2 25 18 33 0.7 100 00 17 - 0 0.3 27 unknown forb 

GROUND COVER 
.BARESO _ bare soil 69100 49 100 14 83 03 50 1.9 100 67100 78100 5.1 100 1.4 83 deh 42 92 bare soil 
LITTER litter and duff 807100 81.0100 898100 918100 859100 787100 832100 781100 898100 918100 83.8 100 duff litter 
SSMGRAV small gravel < 1 cm 18 67 PWC = Bebe ie ies 0 41 75 O25 0:2 G79? 267, 2 eR) eS 2.3 42 small gravel 
LGGRAV large gravel 1-10 cm ASIG7Ze ee ler 00 10 50 - 0 4.0 100 09 25 OAT 67 22:5) 67, 1:01 505) 0 14 50 ee ravel 
GRAV gravel 0.2-10 cm NOI S35 2.7 SO eee: ii a= -- 0 43 75 Oiler soiree Ohno3 0117 - igh BS 0.2-10 cm gravel 
COBBLE cobble 10-25 cm lie SO ets 0 ligase 0.3 50 10 75 Bich Gy = 7H) Rk 0.2 33 i233 0.3 50 19 58 cobble 
STONES stone > 25cm 14 50 16 58 09 33 6.0 100 Leis Zama 08 33 -- 09 33 6.0 100 17 54 stone 
LIVEPL __ live plant bases 3.7100) = 3.0) 100) 2.45100 1.7 100 1.5 100 32100 55100 34100 24 100 1.7 100 2.9 100 live plant bases 
.MOSSON moss on soil 07 33 Oreo a= 0 O7 50 09 25 Oe 25, 02 33 02 33° -- 0 0.7 50 03 23 on soil moss 
LICHEN lichen on soil OSesse =~ QO - 0 -- 0 OU 25 = 0 Peta ee =e 0 0. 0.2 on soil lichen 
.DEERPE droppings deer 04 50 03 67 04 50 2.0 50 04 75 03 63 -- 0 0.7 100 G4 50n 2050 05258 deer droppings 
ELKPEL droppings elk 47 83 (9883) 32:05 67 1.1 100 3.3 100 06 75 59 67 1.8 100 2.0 67 ai Woe) ey elk droppings 
.BIGHOR pail gel le 01 33 07 17 O:1ee33- a= 0 19 50 01 13 0.0 33 = -- 0 01 33 -- 04 23 bigoerr She DIDO 
RABBIT — droppings rabbit 03633, ae C3833 Sa0 3250. =e 0 0.7 50 03 25 OOP 33mm 00mos 03 50 - 0 03 35 rabbit droppings 
WOOD — wood > 1 indiam. 0.3 33° 0:98 42 06 17. - 0 -- 0 15 63 O33 O33 06 17 - 06 31 > 1in diam. wood 
WO0D13_ wood 1-3 in diam. 3.6 50 05833 25\0se83" Sedise100 14 50 03 25 6.2 67 O25 3a, gu:0) 83) 5 3:3) 100 25 54 1-3 in diam. Wood 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 





Distinguishing Features. Leeward upper slopes and parks, 
protected from wind, Saskatoon serviceberry, deep loamy Argic 
Cryoborolls. 

Distribution. Leeward upper protected slopes and parks, 
Subalpine in the Gunnison Basin. This type probably also occurs 
on the mountain slopes of western Colorado and eastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and ia types (seral expressions) are described below. 
Component_|Description 


Vegetation Saskatoon servicebery (AMAL2), Thurber fescue (FETH), 
snowbeny, 


Cryoborolls, Argic-Boralfic-Argic Pachic, moderately drained 
to very well-drained 


Gentle to moderately steep slopes, benches, and slumps 








Soils 


Landform 
Geology 
Water 

Climate 
~~ Other 






Outside rainshadow zones 


Phase 1. CAGE2 


n=5 n=1 
Shrub Cover 29 - 74.7 - 110% 14% 
Gram. Cover 46 - 78.8 - 111% 93% 
Forb Cover 19 - 39.4 - 74% 68% 
Rock Cover 0-7.3-21% 4% 
Bare Soil Cover 1-7.8-14% 2% 
Total Live Cover 173-1929 -214% 235% 
No. Species 27 - 31-34 24 
Plant__Associations. © Amelanchier alnifolia/Festuca 
thurberi, described as new here, based on Amelanchier 


spp./Symphoricarpos oreophilus phase Festuca thurberi Johnston 
1987. @ Amelanchier alnifolia/Festuca thurberi phase Padus 
virginiana, described as new here. @ Amelanchier 
alnifolia/Festuca thurberi phase Acer glabrum, described as new 
here. 

Soils: Phase © CAGE2 Sampled as Argic and Boralfic 
Cryoborolls, mostly Clayey-Skeletal. Soils were all moderately 
drained. Phase © PAVI11 Sampled as an Argic Pachic 
Cryoboroll, Loamy-Skeletal, very well-drained. Phase ® ACGL 
Sampled as an Argic Pachic Cryoboroll, Sandy-Skeletal, very 
well-drained. 

Phase 1. CAGE2 
55 - 62.0- 71cm 


Phase 2. PAVI11 
78cm 93 cm 

Mollic Depth 24-34.3-39cm 54cm 64 cm 

Permeability 26 - 36.2 - 42 67 59 


Landforms and Geology. Moderate to steep leeward upper 
slopes of various aspects, often Northerly, usually protected from 
wind, snow deposition sites. Elevations ranged from 8,840 - 
9,925 ft. 


Phase 3. ACGL 


Total Depth 








Phase 1. CAGE2 
8840 - 9219 - 9925 ft 
25 - 35 - 348° (r=0.44) 
17 - 29.0 - 38% 


Phase 2. PAVI11 
9020 ft 


Phase 3. ACGL 
8680 - 9200 - 9720 ft 
139° 90 - 35 - 269° (r=0.44) 
46% 32 - 45.1 - 58% 
from a wide variety of sources, 


Elevation 


Aspect 

Slope 
Formation Colluvial, 
Sedimentary-Igneous-Metamorphic. Moderate to High potential 
for mass movement. 
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Phase 2. PAVI11_ Phase 3. ACGL 


82 - 91.4 - 100% 
0- 45.8 - 91% 
17 - 40.9 - 64% 

1 - 40.6 - 80% 
0-2.5-5% 
118 - 178.0 - 238% 
16 - 24- 32 


Variations. 
Phase 1 Phase 2 Phase 3 
. Typical; elk sedge Chokecherry; no elk | Maple; elk sedge often 
wegen often present sedge _ present _ 
Argic & Boralfic Argic Pachic Argic Pachic 
Soils Cryoborolls, Cryoboroll, Cryoboroll, 


Clayey-Skeletal, Loamy-Skeletal, Sandy-Skeletal, 


PD - MD - WD VW VW 
Landform ee Fat ae Southeasterly, 9020 ft en tian. 
Geology 
Water 
Climate | Outside Rainshadow | Outside Rainshadow | Partial Rainshadow 


Vegetation: Diversity low to moderate, TLC/S is 2.1-14.8. 


Comments 

n=2 

Potentially >2 m, AMAI2; ARTR2-SYRO in lower layer 
Less Graminoid cover in Phase 3 


More rock in Phase 3 





More species in Phase 1 
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Climate. In moderate rainshadow or outside rainshadow. 
Cool, moderately exposed to sun, protected from wind. In good 
condition, with >60% cover of tall shrubs, these sites provide a 
microclimate that is significantly moister and cooler than 
depleted sites, with sagebrush dominant. 

Water. In good condition, with >60% cover of tall shrubs, 
these sites trap large amounts of snow from the wind blowing 
over the ridges to the west. In depleted condition, with sagebrush 
dominant, the snow is scattered, melts faster and runs off faster. 
Since many of these sites are in depleted condition, the effect on 
watersheds is that much less water is held upslope now than 150- 
200 yr ago. 

No permanent water on or near sites. 


25. Utah Serviceberry-Saskatoon Serviceberry Series 


Community Types 


efa ru 
Community Type Status} #S 


A. Saskatoon serviceberry-| LS 
(chokecherry-) 
Thurber fescue- 
sagebrush-snowberry 


B. Saskatoon serviceberry- 
big sagebrush- 
elk sedge- Thurber fescue 


raminoid 


Cover 





re) 
2 
2 





co 
i) 
S | 
ak 














C. Snowberry-sagebrush- 30-120%| 40-120% 
Thurber fescue-elk sedge- 
sparse Sask. serviceberry 
D. Maple-snowberry- LM-LS| 2 | 80-100% 1-90% 
(Sask. serviceberry-) 

elk sedge- 

(dogwood) 


Succession. Seral stage determination should compare with 
either Community Type A or D, depending on whether maple 
shares dominance. 

Saskatoon serviceberry is the most palatable browse plant in 
the UGB. Browsing on these sites will lead to reduction in 
serviceberry cover and palatable grasses, especially if heavy 
browsing or continued over a decade or more. Eventually, all the 
serviceberry is gone, because browsing produces longer, more 
succulent leaders the next season; so the animals become more 
dedicated each year to searching out every serviceberry plant. As 
the serviceberry disappears, so do the shade-tolerant species like 
the sedges or spike-fescue, and sagebrush and rabbitbrush invade 
into the site. Other tall shrubs that occur with serviceberry are 
often palatable as well — such as chokecherry and mountain- 
mahogany. 

Browsing on serviceberry is primarily done by deer and elk. 
But serviceberry is palatable to cattle and domestic sheep as well. 
These high-elevation serviceberry stands are protected from 
winter use by deep snow in most years. They don’t get browsed 
as much as those at lower elevations, especially those below the 
lower tree line. 

Related Types. Saskatoon serviceberry/elk sedge is on 
warmer sites. Saskatoon serviceberry/spike fescue is at lower 
elevations, below the lower tree line. Usually spike-fescue is not 
present here. The Utah serviceberry types are on warmer slopes 
at lower elevations, are nearly always in the lee of a ridge, and 
have mat sedges or green needlegrass present (at potential). 

Adjacent Types. Mountain big sagebrush on more exposed 
slopes with shallower soil. Thurber fescue grasslands on deeper 
soils of slumps. Aspen or spruce-fir forests on better-drained 


90-100% | (2400-2800) | (1000-1500) 
re 60-90% | 60-70% | (700-2700) (500-750) 
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438 
(200-1500) 
(1200-2900) (100-1100) The stand with maple and 
dogwood, with no servicebery, is 
placed here tentatively 


northerly slopes. Sometimes adjacent to riparian areas. 
Resource Values. 
























Resource Value Ct. A C.t.B C.t.C C.t.D 

Potential Cattle Forage Production 0-4 

Grazing Suitability 3-4 3-4 3-4 0-4 

Developed Recreation 1-2 1-2 1-2 1-2 

Dispersed Recreation 1-2 1-2 1-2 1-2 

Scenic 4-5 1 4-5  peoegutiog - 5 

Road & Trail Stability 2-3 2-3 2-3 1-3 
Construction Suitability 0 0 0 0 

Deer & Elk Hiding Cover 1 6 1-2 4-6 

Deer & Elk Forage & Browse 2-3 3-4 2-3 3-6 

Watershed Protection 4-5 4-5 4-5 4-5 

Soil Stability 2-3 2-3 2-3 1-3 

Risk of Soil Loss - Natural 1-2 2-3 1-2 1-2 

Risk of Soil Loss - Management 3-4 3-4 3-4 3-4 

Risk of Permanent Depletion - Range| 3-4 3-4 3-4 3-4 

Risk of Permanent Depletion - Wildlife} 3-4 3-4 1-2 2-4 

Resource Cost of Management 3-4 3-4 3-4 3-4 

Cost of Rehabilitation 1-2 1-2 2-3 1-2 





Wildlife Management. Total obstruction is 17-62.0-99%, 
Low-High-Very High. Obstruction is 70-94-100%, Very High in 
the lowest 0.5 m; 0-61-100, Very Low-High-Very High in the 
0.5-1.0 m sector. 


Habitat 
Species Component Season Preference Typical Use Intensity 


Mule Deer HCov, Rest, Early-Sum-Late Mod Mod-Mod.High 
Browse, Forage 
Elk HCov, Rest, Same Mod. Mod. 
Browse, Forage 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 


Ecological Type SA7.5 Phase 1 Phase 2 Phase 3 CT.A CT.B CT.C C.1.D Whole ET 
Cvr_Cnst__Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 

TREES 

SHRUBS 
ACGL Acer glabrum -- 0 - 0 614100 -- oO - oO - 0 61.4100 "15:3" 25 Rocky Mountain maple 
AMAL2  Amelanchier alnifolia 21.4 100 2.5 100 0.0 50 182100 32.1 100 4.4 100 0.0 50 13.7 88 Saskatoon serviceberry 
ARAR8 Artemisia arbuscula 81 60 -- 0 0 15:5 8.50 0.0 50 48 50 - 0 5.1 38 low sagebrush 
ARTR2 Artemisia tridentata 1525 60a Dinpiics Ow Ae 0 34.3 100 36 50 -- 0 95 38 big sagebrush 
ATOC Atragene occidentalis 1 205 — 0 0 - 0 28 50 -- 0 - 0 Dian blue clematis 
CHDE2 = Chrysothamnus depressus 48 20. -- Wh 0 - oO - Os 12.0 8500 = 0 So 0mal3 dwarf rabbitbrush 
CHGR6 = Chrysothamnus greenei -- 0 17100 -- 0 09 50 -- 0 - Qo - 0 O23 Greene's rabbitbrush 
CHNA2 — Chrysothamnus nauseosus 12 60 -- 0 - 0 - 0 0.9 50 2.0100 -- 0 D388 rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 2.6 80 1.2 100 0.8 50 1.5 100 1.3 100 42 50 0.8 50 CUMS Douglas rabbitbrush 
GUSA2 — Gutierrezia sarothrae 04 20 - 0 - 0) Fates 0 - 0 1050 5c 0 Osis broom snakeweed 
HODU Holodiscus dumosus -- 0 - 0 10 50 - oO - 0 - 0 1.0 50 03 13 ocean spray 
MARE11_ ~=Mahonia repens 08.60 =e 0. (- 0 - 0 0.2 50 17100 - 0 0.5 38 Oregon-grape 
PAVI11 Padus virginiana -- 0953/6100) 5 = 0 268 50 -- oO - 0 - 0 Cea common chokecherry 
PAMY Paxistima myrsinites OF 20 ee 0 06 50 - 0 03 50 -- 0 0.6 50 0.2 25 mountain-lover 
RIWO Ribes woltii -- oO - 0 15 50 -- oO - QO - 0 15 50 04 13 Rothrock currant 
ROWO Rosa woodsii 1.2 80 3.7 100 ae!) 2.1 100 2.0 100 0.6 50 Wee 30 HRB 75 Woods rose 
RUID Rubus idaeus -- oO - 0 25 50 - Qo - oO - 0 2.0) '50 0.6 13 red raspberry 
SWSE Swida sericea -- Qo - On 12:5, S50 oO -- oO -- On Zi5950 hi al} red-osier 
SYRO Symphoricarpos rotundifolius 13.0100 10.7 100 90 50 12.3 100 2.6100 23.0 100 90 50 11.7 88 mountain snowberry 

GRAMINOIDS 
BRCA10 Bromopsis canadensis 0.5 20 1.5 100 2.6 100 2.0100 -- oO - 0 2.6 100 1.2 50 fringed brome 
BRPO5 = Bromopsis porteri 05 20 -- 0 - On ae 0 13 50 - 0 - 0 Oe) nodding brome 
CAFO3 _—- Carex foenea 09 20 - oO - Ot 0 = (- 0 2.2 50 -- 0 0.6 13 silvertop sedge 
CAGE2 Carex geyeri 104 80 -- On 550 22 50 18.8 100 53150) i259 950 96 63 elk sedge 
CAOB4 _— Carex obtusata 6:7 1604 oO - 0 03 50 166100 -- oO - 0 42 38 blunt sedge 
CAPI7 Carex pityophila -- oO - 0 3.0 50 -- 0 - 0 - 0 3.0 50 07 13 sedge 
ELEL5 Elymus elymoides 22 60 -- 0 (- QO =(- 0 46 50 09100 -- 0 14 38 bottlebrush squirreltail 
ELTR7 Elymus trachycalus 17 40 -- 0 01 50 -- 0 - 0 43 100 0.1 50 ak She) slender wheatgrass 
FEAR2 Festuca arizonica 09 20 2.5 100 0.0 50 1.3:-950 2:2 50 ees 0 0.0 50 0.9 38 Arizona fescue 
FEID Festuca idahoensis 04 20 -- 0 - 0 - oO - 0 10 50 -- 0 03 13 Idaho fescue 
FETH Festuca thurberi 36.7100 185100 13.0 50 52.9 100 31100 449100 13.0 50 28.5 88 Thurber fescue 
KOMA Koeleria macrantha 5.9 100 0.5 100 25 50 2.6 100 0.8100 11.6 100 2.5 50 44 88 prairie junegrass 
POFE Poa fendleriana 58 40 -- 0 48 50 03 50 143 50 -- 0 48 50 48 38 muttongrass 
POPA2 Poa palustris 0.0 20 - 0 lsl bib 0.0 50 - 0 - 0 tae 50 0:3 525 swamp bluegrass 
POPR Poa pratensis 28 40 657100 -- 0 329 50 -- 0 69100 - 0 99 38 Kentucky bluegrass 
STLE4 Stipa lettermanii 0.9 60 4.0 100 48 50 2.0 50 1.3 50 0.8 100 48 50 2.2 63 Letterman needlegrass 
STNE3 Stipa nelsonii 17920) c= 0 13 50 43 50 -- Ota 0 tomo0) TAR 25 Nelson's needlegrass 
STPI2 Stipa pinetorum 08 40 - Or a= 0 - 0 1. 3ig50 06 50 -- 0 015825 pine woods needlegrass 

FORBS 
ACLAS Achillea lanulosa 22 60 16.5 100 49 100 93100 -- 0 4.5 100 49 100 47 75 westem yarrow 
ADLE Adenolinum lewisii 12 40 -- 0 -- 0 0.0 50 -- 0 3.0 50 -- 0 ON 25) blue flax 
ANMA Anaphalis margaritacea 3 20 ee oO - 0 33 50 -- 0 - 0 - 0 08 13 pearly everlasting 
ANRO2  Antennaria rosea O33) 20 0a 0) (+ Oe ME 0 07 50 -- Qo - 0 0.2 13 rose pussytoes 
CAGU Calochortus gunnisonii 0:5) 60) = 0 - 0 03 50 0.9100 -- 0 - 0 03 38 Gunnison mariposa 
CARO2 Campanula rotundifolia -- 0 - 0 15 50 -- 0 -- 0 (- 0 15 50 04 13 common harebell 
CALI4 Castilleja lineariifolia 24100 - 0 0.0 50 0.0 50 5.8 100 0.1 100 0.0 50 iney 7ds) Wyoming paintbrush 
COHI5 Coriflora hirsutissima 03 20 -- 0 - 0 0:7) 505 Oe ges 0 -- 0 02513 leather flower 
DEBA2 _ Delphinium barbeyi -- 0 25100 - 0 to OO. mea (Ol ae OW = 0 Oise s Barbey larkspur 
DEINS Descurainia incaca -- Oe =- 0 1:0 M50N == 0 - 0 - 0 1.0 50 03 e13 Richardson tansy mustard 
DRGL7 — Drymocallis glandulosa 02 20 - oO - Om Aas 0 05 50) = 0 -- 0 OMS sticky cinquefoil 
ERCO24 Eremogone congesta 45 80 - 0 (- 0 0.0 50 79 100 33 50 -- 0 2.8 50 desert sandwort 
EREA Erigeron eatonii 02 40 -- 0 - 0 - 0 05100 -- QO - 0 0.1 25 Eaton fleabane 
ERSP4 __ Erigeron speciosus 09 20 -- oO - 0 22 50 -- oO -- 0 - 0 0.6 13 Oregon fleabane 
ERSU2 __ Enigeron subtrinervis 1.2 60 10.0 100 3.8 50 5.0 50 1.8 100 ESO 3.8 50 3.0 63 threenerve fleabane 
ERSU11 = Eriogonum subalpinum O80 te 0 2.0 50 0.0 50 0.1 50 4.8 100 2.0 50 Uy BS) sulfurflower 
ERUM Eriogonum umbellatum 0.0 20 15100 = -- 0 07 50 0.0 50 -- 0 -- 0 0.2 25 sulfur buckwheat 
GASE6 Galium septentrionale 10 60 -- 15 50 0.5 50 0.3 50 1.8 50 156.50 10500 northem bedstraw 
GEVI2 Geranium viscosissimum 03.7208 -- 0 - 0 - 0 07 50 -- 0 02 13 sticky geranium 
HEMU3 —_Heliomeris multiflora -- 0 6.1 100 0.0 50 3.0 50 -- 0 - 0 0.0 50 08 25 showy goldeneye 
HEPA11 —-Heuchera parvifolia WeiG07s “= 0 18 50 0.0 50 1.0 50 3.3 50 1.8 50 1:5)9550 littleleaf alumroot 
LASE Lactuca serriola -- 0 6.0100 -- 0 30 50 - oO - Wome 0 0.8 13 prickly lettuce 
LARE Lappula redowskii 00 20 -- wom OU tm ie eee 0 0.1 50 le ee 04 25 beggar's tick 
LALE2 _Lathyrus leucanthus 3.7 60 3.5 100 40 50 1.8 50 7.6 100 (e5ar50 40 50 3.7 63 aspen peavine 
LIPU6 Ligularia pudica -- 0 - 0 33 50 -- 0 - 0 - 0 3.3 50 08 13 groundsel 
LUAR3 Lupinus argenteus 3.6 40 150100 - 0 75550 0.0 50 90 50 -- 0 41 38 silvery lupine 
MAAM6 -Maianthemum amplexicaule -- 0 -- 0 25 50 -- 0! fees 0 -- 0 25 50 0.6 13 feather Solomon-plume 
MEAR4 Mentha arvensis -- 0 66100 -- 0 33800 f= 0 - 0 - 0 08 13 field mint 
OLDR Oligosporus dracunculus 08 40 -- 0 2.8 50 -- oO - 0 2.1 100 2.8 50 1.2 38 wild tarragon 
PENST — Penstemon 02 20 -- OF ae 0. use 0 = 0 06 50 -- 0 0.2 13 beard tongue 
PHMU3 Phlox multiflora 56 60 - 0 -- 0 3. 50) Beete5an50 33 50 - 0 3.5 38 flowery phlox 
PODO4 _— Polygonum douglasii 05 40 - 0 - 0 - 0 - 0 12100 -- 0 0.3 25 Douglas knotweed 
POPUS _‘ Potentilla pulcherrima 06 40 -- 0 15 50 -- 0 0.0 50 14 50 1500 0.7 38 beauty cinquefoil 
PSMO Pseudocymopterus montanus 0.2 20 -- 0 - by eS LO 0 05 50 -- 0 ONe13 mountain parsely 
PSAC Psilochenia acuminata 0520 oO -- oO -- 0 3.00 0 - 0 O3smals tapertip hawksbeard 
SENEC Senecio -- 0 -- 0 10 50 -- Qo - 0 -- 0 1.0 50 0.3 13 groundsel 
TAOF Taraxacum officinale 09 60 -- 0 - QO - 0 0.3 50 19100 -- 0 0.5 38 common dandelion 
THSP Thalictrum sparsiflorum -- QO -- 0 25 50 -- QO -- 0 -- 0 Zomo0 0.6 13 few-flowered meadow-rue 
VIAM Vicia americana 2 ROU 0 5.0 50 0.0 50 Sie] Bid) 1.8 100 5.0 50 2.6 63 American vetch 
FORB ford unknown 03 40 -- 07k 0 - 0 - 0 09100 -- 0 02525 unknown forb 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 





Ecological Type SA7.5 Phase 1 Phase 2 Phase 3 CT.A CT.B CT.C C.7.0 Whole ET 
Cvr_Cnst__Cvr Cnst_ Cvr Cnst_Cvr Cnst_ Cvr Cnst_Cvr Cnst  Cvr Cnst Cvr Cnst 

GROUND COVER 
.BARESO bare soil 7.8 100 1.5 100 25 50 1.0100 11.3 100 7.9 100 Zone 50 57 88 bare soil 
LITTER __ litter and duff 83.2100 927100 544100 955100 71.7100 87.2100 544100 77.2100 duff litter 
ROCK — cover grav+cob+ston -- QO -- 0 400 50 -- 0 - Oe = pice 0 400 50 10.0 13 grav+cob+ston cover 
'SMGRAV = small gravel < 1 cm 19 80 15100 -- 0 0.8 50 3.3 100 14100 -- 0 14 63 small gravel 
.LGGRAV large gravel 1-10 cm 25 60 1.5 100 0.6 50 0.8 50 5.6 100 0.6 50 0.6 50 19 63 large gravel 
COBBLE cobble 10-25 cm 23 80 -- 0 - 0 - 0 4.6 100 12100 -- 0 14 50 cobble 
STONES stone > 25cm 0.6 20 0.6100 -- 0 0.3 50 1.5 250 ee-- Oppanss 0 0.4 25 stone 
.LIVEPL __ live plant bases 1.0 60 2.2 100 2.6 50 1.7 100 19100 -- 0 2.6 50 15 63 live plant bases 
.BRY mosses + lichens on soil -- 0 -- 0 1.0 50 -- 0 -- 0 -- 0 10 50 0.3 13 on soil mosses + lichens 
.MOSSON moss on soil 04 40 -- 0 - QO - 0 0.3 50 O7Ai50n) he 0 Ose25 on soil moss 
.DEERPE droppings deer 15 80 1.5 100 123) 250 1.0 100 2.1 100 ie Meets, eel 14 75 deer droppings 
ELKPEL droppings elk 25 80 05100 -- 0 0.5 100 5.3 100 05 50 -- 0 1.6 63 elk droppings 
W00D13 wood 1-3 in diam. 1.1 40 21100 = -- 0 1.0 50 29100 -- 0 - 0 1.0 38 1-3 in diam. wood 
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25. Utah Serviceberry-Saskatoon Serviceberry Series 


26. Rocky Tall-Shrublands Series 


General Description 

This “Rocky Tall-Shrublands Series” is not a series in the 
usual sense, for two reasons. First, it describes sites where 
vegetation is never dominant, rather geological and gravity 
processes are dominant. Second, I have found it impossible to 
find a name based on one or a few plant species. Yet there is a 
high degree of similarity in the sites and management of these 
sites. I am describing this as a “series” simply in order to ensure 
completeness of ecological (or vegetation) mapping based on this 
classification. 

Includes the Juniperus communis ssp. alpina Series, 
Pentaphylloides floribunda Series, Rubus idaeus _ ssp. 
melanolasius Series, Heuchera parvifolia Series, Holodiscus 
dumosus Series, Ribes cereum Series, and Rhus aromatica ssp. 
trilobatus Series of Komarkova (1986). Seems related to the 
Elymus ambiguus Series of Hess (1981). 

Occupies rocky cliffs, breaks, and talus slopes on the sides of 
ridges and in canyons. In these sites, rocks and gravity are really 
the dominant forces in the ecosystem, not vegetation, so the 
vegetation is poorly defined and tends to be opportunistic. One or 
more of a long list of shrub and grass species adapted to these 
harsh environments is present in any particular site. 

I agree with Komarkova (1986) that these are the “natural 
climax” sites for shrubby cinquefoil (Pentaphylloides 
floribunda), from which shrubby cinquefoil has invaded down 
into meadows and riparian areas as they have dried out. 


Distribution 
In the UGB, elevations are approximately 8,500-12,000 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation E.t Page 
Ocean spray-raspberry-shrubby cinquefoil- 8,520-11,800 SA9.0 
common juniper-wax currant, etc. 
(HODU-RUID-PEFL 15-JUCO6-RICE) 


Vegetation Management Practices 
The major value of these sites in the UGB is as prime habitat 
for bighorn sheep. Prescribed fire is a recommended method for 
regenerating depleted shrub populations and for increasing cover 
of herbaceous plants. 


Fire Ecology 
Fire will carry in denser stands, or it may be possible to run a 
fire from adjacent, more flammable sites into these. These sites 
can be used as fire breaks. 


Insects and Diseases 
Unknown. 


Livestock Range Management 
There is little forage produced on these sites, and they are 
steep and rocky. Value to livestock is close to none. 
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Wildlife Management 

Sites of this same rocky sparse-shrublands type we have in the 
UGB are an important component of a low-elevation bighorn 
sheep summer-lambing range in an area west of Saguache near 
the UGB. These sites are the steepest and rockiest parts of the 
summer-lambing range, often occupied by bighorn sheep in the 
spring and summer months. “The numerous trails, beds, and 
droppings present suggest that this is probably the high-use area 
in this part of their range. [Bighorn] sheep use is so heavy that it 
has considerably affected the vegetation and physiognomy of the 
habitat” (Shepherd 1975). Ocean-spray (Holodiscus dumosus) is 
the only plant in these sites that figures to a large extent in 
bighorn diets, but these shrubs are often heavily browsed, and 
other plant species are heavily used in these sites (Shepherd 
1975). 

Some sites are used by elk, less often deer, as viewpoints. 


Mapping and Map Units 
Map units are a wide variety of shapes and sizes, sometimes 
isodiametric. These sites are easily interpreted from aerial 
photographs under stereo. 


Roads and Trails 
Unsuitable for roads and trails unless all other options have 
been exhausted. Roads and trails are extremely costly to build, 
but very stable. 


Hydrology 
Very dry sites. 


Revegetation 
Revegetation will be seldom needed. There is so little soil, 
that the manager should put efforts elsewhere. 


Recreation Management 
Generally unsuitable for developed or dispersed recreation. A 
few sites may have steep cliffs that attract rock climbers. 


Literature Cited 
Daubenmire, R. F., and A. W. Slipp. 1943. Plant succession on 
talus slopes in northern Idaho as influenced by slope exposure. 
Bulletin of the Torrey Botanical Club 70(5):473-480. 
Hess, Karl, IV. 1981. Phyto-edaphic study of habitat types of the 
Arapaho-Roosevelt National Forest, Colorado. Unpublished 
Ph.D. Dissertation, Colorado State University, Fort Collins, 558 


pp. 

Komarkova, Vera. 1986. Habitat types on selected parts of the 
Gunnison and Uncompahgre National Forests. Final Report to 
USDA Forest Service, 270 pp. + Appendices. Boulder, CO: 
University of Colorado, Institute of Arctic and Alpine Research. 

Shepherd, Harold R. 1975. Vegetation of two dissimilar bighorn 
sheep ranges in Colorado. Division Report No. 4, 223 pp. 
[Place of publication not stated:] Colorado Division of Wildlife. 


26. Rocky Tall-Shrublands Series 





Distinguishing Features. Dry steep rockslides with sparse 
shrub cover, Lithic soils. 

Distribution. This is probably several different ecological 
types, that are grouped together here for ease of management. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 









Shrub Cover 5 - 50.1 -91% 
Gram. Cover 0 - 16.7 - 76% 
Forb Cover 0 - 12.5 - 33% 
Rock Cover 9 - 56.4 - 98% 
Bare Soil Cover 0-4.4-8% 
Total Live Cover 17 - 79.3 - 133% 


No. Species 12-21-37 





Plant Associations. Following are three plant associations 
that stand out of the data; there are probably more, that will have 
to await further sampling: © Holodiscus dumosus/Festuca 
thurberi Johnston 1987. @ Holodiscus dumosus/Ribes cereum 
Johnston 1987. @ Rhus aromatica ssp. trilobata/Muhlenbergia 
montana Johnston 1987. 

Soils: Sampled mostly as Cryorthents; the only complete 
sample was a stony Lithic Haploboroll, Sandy-Skeletal, 
Excessively well-drained. 





Permeability 


Landforms and Geology. Steep to very steep slopes, never 
Northerly. 












Statistic 
sd = 10p/it 


Min-Avg-Max 
8520 - 9823 - 11800 ft 
Aspect 90 - 169 - 270° r= 0.35 
Slope 36 - 66.8 - 214% sd = 51.9% 
Formation Residual, from a wide variety of sources, Igneous- 
Metamorphic, usually not Sedimentary (rocks not hard enough). 
The rocks are continuously moving downward by the action of 
gravity; the concept of “mass soil movement” is not appropriate 
here. 


Elevation 





Min-Avg-Max (n=11) Statistic Comments 





Component | Description 
Vegetation Sparse tall shrubs of various species 
Soils Very rocky, usually not continuous laterally 


Landform | Convex, upper slopes, talus slides and outcrops 
Geology Various 


Water None 
Climate 
Other 


Variations. No phases described. 
Vegetation: Diversity low to moderate, TLC/S is 1.1-8.9. 










sd = 28.6% 
sd = 21.3% 
sd = 6.9% 
sd = 33.7% 
sd = 2.9% 
sd = 39.0% 


sd=/7.4 





Climate. Various. 
Water. Very dry microclimate. No permanent water on or 
near sites. 


Community Types 
(none defined at this time) 


Succession. Vegetation succession is poorly known, and 
probably not relevant to management. 
Related Types. None. 


Adjacent Types. Variety of adjacent types, all on sites with 
better soil development. 
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26. Rocky Tall-Shrublands Series 
Resource Values. 


i 








Resource Value Any c.t. 
Potential Cattle Forage Production 0 
Grazing Suitability 0 
Developed Recreation 0 
Dispersed Recreation 0 
Scenic 4-5 | 
Road & Trail Stability 5 
Construction Suitability 0-1 
Deer & Elk Hiding Cover 0-1 
Deer & Elk Forage & Browse 2-3 
Bighom Lambing 5-6 
Bighom Summer 4-5 
Bighom Winter 3-4 
Watershed Protection 1 
Soil Stability 3 
Risk of Soil Loss - Natural 1-2 
Risk of Soil Loss - Management 1-2 
Risk of Permanent Depletion - Range ns 
Risk of Permanent Depletion - Wildlife | 4-5 
Resource Cost of Management 4-5 
Cost of Rehabilitation na 
Ecological Type SA9.0 Whole ET 
Cvr___Cnst 
TREES 
SHRUBS 
AMUT Amelanchier utahensis 13 9 Utah serviceberry 
ARTR2 Artemisia tridentata 6.8 18 big sagebrush 
HODU Holodiscus dumosus 5.6 46 ocean spray 
JUCO6 Juniperus communis 16.2 46 common juniper 
PAVI11 Padus virginiana 0.7 18 common chokecherry 
PEFL15 Pentaphylloides floribunda 5.6 27 — shrubby cinquefoil 
RHART Rhus aromatica ssp. trilobata 3.6 18 — skunkbrush 
RICE Ribes cereum 46 27 — waxcurrant 
RIIN2 Ribes inerme 04 27 whitestem currant 
RIMO2 Ribes montigenum 0.8 27 mountain gooseberry 
ROWO Rosa woodsii 17 18 Woods rose 
RUID Rubus idaeus 7 55 red raspberry 
SYRO Symphoricarpos rotundifolius 1.0 9 mountain snowberry 
GRAMINOIDS 
AGSC5 Agrostis scabra 0.2 9 rough bentgrass 
BRPUS Bromopsis pumpelliana 04 18 Pumpelly brome 
CAPU Calamagrostis purpurascens 0.2 9 purple pinegrass 
CAAR13 Carex arapahoensis 0.5 9 Arapaho sedge 
CAEL3 Carex elynoides 0.2 9  Kobresia-like sedge 
CAGE Carex geophila 0.2 9 — dryland sedge 
CAGE2 Carex geyeri 21 55  elksedge 
CHGR15 = Chondrosum gracile 0.2 9 blue grama 
ELEL5 Elymus elymoides 02a bottlebrush squirreltail 
ELLA3 Elymus lanceolatus 0.3. 9 Montana wheatgrass 
ELTR7 Elymus trachycalus 0.6 36 — slender wheatgrass 
FEAR2 Festuca arizonica 0.3 9 Arizona fescue 
FEBRC Festuca brachyphylla 0.2 18 alpine fescue 
FEID Festuca idahoensis 02 18 Idaho fescue 
FETH Festuca thurberi 6.2 46 Thurber fescue 
KOMA Koeleria macrantha OOS prairie junegrass 
MUMO Muhlenbergia montana 23 36 mountain muhly 
POFE Poa fendlenana 04 27 muttongrass 
POGL Poa glauca 03 18 Greenland bluegrass 
TRSP2 Trisetum spicatum 0.5 27 _ spike trsetum 
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Wildlife Management. Obstruction is 63%, High, on one 
sample. 
Habitat Season Preference  !ypical Use 
Species Component Intensity 
Bighom Lambing E.Spring High Mod. -High 
Bighom Summer Summer Mod. High Moderate 
Bighom Winter Winter Mod.Low Low 
Mule Deer, HCov, Rest —Late-Win-Early Mod Mod-MH 
Elk 
Ecological Type SA9.0 Whole ET 
Cvr___Cnst 
FORBS 
ACLA5 Achillea lanulosa 11 64 westem yarrow 
AQco Aquilegia coerulea 0.5.9 Colorado columbine 
ARAN7 Argentina anserina 0.5 9 silverweed 
ARFR4 Artemisia frigida 14 46 fringed sagebrush 
CARO2 Campanula rotundifolia ay ake! common harebell 
CHANS Chamerion angustifolium 0.2 9  fireweed 
CIAU3 Ciliaria austromontana 0.8 36 — spotted saxifrage 
CRAC3 Cryptogramma acrostichoides Oiah Tks} American rock brake 
CYFR2 Cystopteris fragilis 05 46 brittle fem 
DEINS Descurainia incaca 0.2 36 Richardson tansy mustard 
ERSP4 Erigeron speciosus 0.2 9 Oregon fleabane 
ERSU11 Eriogonum subalpinum ‘Tei ellts sulfurflower 
ERUMA3 — Eriogonum umbellatum var. aureum 01 a8 sulfur buckwheat 
FRVI Fragania virginiana OP ats Virginia strawberry 
HEVI4 Heterotheca villosa ee ae hairy golden aster 
HEPA11 Heuchera parvifolia 0:58 littleleaf alumroot 
MELA3 Mertensia lanceolata 05 46 lanceleaf bluebells 
ORAL Oreoxis alpina 05 9  alpine-parsley 
PHHE2 Phacelia heterophylla 0.2 18 scorpion weed 
PHSE Phacelia sericea 0.2 18 purple fringe 
TAOF Taraxacum officinale 01 36 common dandelion 
THFE Thalictrum fendlen 0.2 9 Fendler meadow-rue 
TRDA2 Trifolium dasyphyllum 0.4 2) whiproot clover 
GROUND COVER 
BARESO bare soil 44 100 bare soil 
LITTER litter and duff 39.1 100 — dufflitter 
ROCK cover grav+cob+ston 50.5 91 grav+cob+ston cover 
SMGRAV — small gravel < 1 cm 0.6 9 small gravel 
.LGGRAV large gravel 1-10 cm its 9 _large gravel 
COBBLE cobble 10-25 cm 2.0 9 cobble 
STONES — stone > 25cm 1.8 Ae) stone 
.BRY mosses + lichens on soil Per lard) mosses + lichens 
RABBIT —_—_ droppings rabbit 0.2 9 rabbit droppings 


26. Rocky Tall-Shrublands Series 


27. Wyoming Big Sagebrush Series 


General Description 

Artemisia tridentata ssp. wyomingensis (Wyoming big 
sagebrush) Series of Bunting and others (1987). Part of the 
Artemisia tridentata Series of Moir (1983) and Francis (1986), 
considered a climatic series by Moir (1983). The Artemisia 
(Sagebrush) Series of Donart and others (1978) and Tweit and 
Houston (1980) is much too large. Part of the Shrub-Indian 
Ricegrass Series of Dick-Peddie (1993). 

Soils are usually Aridisols, or else closely-related soils with 
an Aridic moisture regime (Fisser 1986a, Eckert and others 
1986ab). “There appears to be insufficient moisture to support 
deep-rooted, long-lived perennial grasses” (Hironaka and others 
1983). 

Based on the invasive and increaser nature of the subspecies 
of big sagebrush, some scientists have postulated that many of 
the sites now dominated by sagebrush in the western U.S. were 
originally grasslands before settlement. That is apparently untrue, 
based on historical accounts (Vale 1975). 

Precipitation zone: 175-240-425 mm/yr (7-9.5-16 in/yr), 
about half during the growing season (Ramaley 1942, Cooper 
1953, Fisser 1964, Robertson and others 1966, Plummer and 
others 1968, Tiedeman 1978, Terwilliger and Smith 1978b, 
Anderson and Holte 1981, French and Mitchell 1983, Hanson 
and others 1983, Francis 1986, Fisser 1986a, Eckert and others 
1986b, Daddy and others 1988, Deblinger and Alldredge 1991). 
Growing period 120-167- da (Cooper 1953). Mean annual air 
temperature 2-6-12°C (36-44-54°F) (Cooper 1953, Terwilliger 
and Smith 1978, Fisser 1986a, Daddy and others 1988), mean 
summer air temperature 16-19-21°C (Ferguson and Frischknecht 
1983, Fisser 1986a), mean winter air temperature -11°C to 0°C, 
average -3°C (Ferguson and Frischknecht 1983, Fisser 1986a). 
Mean summer soil temperature 12-16.4-19°C (Ferguson and 
Frischknecht 1983). 


Temperature & precipitation, North Park 
Terwilliger and Smith (1978) 
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Age-class distribution diagrams of Wyoming big sagebrush 
are given in Bartolome and Heady (1978). 

Cheatgrass (Anisantha tectora, also called Bromus tectorum) 
dominates many sites of this Series in the Great Basin (Bunting 
and others 1987), and cheatgrass is on the increase in these sites 
the UGB. 

The reader should be careful to distinguish sites in this Series, 
that have big sagebrush potentially dominant, from sites where 
sagebrush is obviously dominant now, but is not potentially 











dominant: 
¢ Sites where sagebrush is seral to riparian shrubs, usually 


willows or alder, or cottonwood. These are on alluvial 
soils in bottom landscape positions, with much deeper, 
less coarse soils and very different management. 

Sites where sagebrush is seral to serviceberry. These are 
more wind-protected sites, either in the lee of ridges or 
on a lower slope to the lee of a high ridge, with deep 
snow in the winter. These sites have deeper soils, though 
not necessarily less coarse. Often there will be some 
vegetation hint, such as serviceberry hiding in the 
individual sagebrush shrubs, or conspicuous presence of 
plants usually associated with serviceberry, such as 
snowberry, chokecherry, mat sedges or elk sedge, spike- 
fescue, or Gambel oak. 


Soil Temperatures on day 81 


Pierson and Wight 1991 





Soil Temperature, °C 











Soil depth, cm 
[__]Sagebrush, min [__] Sagebrush, max 
WM interspace, min [__] interspace, max 
Phenology of Indian ricegrass 


Pearson (1979) 
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27. Wyoming Big Sagebrush Series 
Distribution 
In the UGB, elevations are 7,675-8,130-8,900 ft. 


Plant Associations in the UGB 





Plant Association and Code Elevation E.T. Page 
Wyoming big sagebrustVIndian ricegrass 7,675-8,900 $B1.0 
-needie-and-thread (ARTRW8/STHY6-STC04) 
typical phase 7,860-8,900 —Pnh. 1 
phase dwart rabbitbrush-horsebrush 7,675-8,620 —Ph. 2 
(CHDE2-TECA2) 


Vegetation Management Practices 
Burning often increases grass cover, forb cover, and 


production within a few years, and within 10-15 yr all grass 
species are usually producing more than on unburned sites 
(Blaisdell 1953). Rabbitbrush and horsebrush sprout after fire; 
bitterbrush also recovers if the fire is not too hot; the best results 
are from light burns. Sagebrush, which must start from seed, 
takes somewhat longer to recover (Blaisdell 1953). 

Burning is recommended if Wyoming big sagebrush control 
is desired, but burned areas must aggregate large enough, and 
sites must be protected from wildlife and livestock for long 
enough after (“at least two growing seasons,” Wright and others 
1979), in order to assure recovery of cover; otherwise bare 
ground that follows overgrazing will induce invasion of 
undesirables such as Douglas rabbitbrush. Fires should be 
planned in early spring or after late summer, caution should be 
exercised where bitterbrush is dominant (Wright and others 
1979). “Unrestricted burning followed by overgrazing has often 
resulted in serious range depletion” (Blaisdell 1953). 

Chemical spraying with 2,4-D has been done extensively in 
the UGB in past decades, as in other parts of the western W.S!, 
generally more before 1980 (Fisser 1986b). Spraying with 2,4-D 
increases grass cover and litter and decreases bare ground, 1-5 
years after spraying (Johnson 1969, Fisser 1986b, Sturges 1986). 

The use of water developments to improve habitat for 
pronghorn is of dubious value (Deblinger and Alldredge 1991). 


The following table shows perennial grass production in 
different treatments that were grazed/ungrazed by cattle, and 
sprayed/unsprayed with 2,4-D (Fisser 1986b): 

Perennial Grass 


Treatment Production, Ib/ac/yr 
Grazed, Sprayed 150 —239 — 355 
Grazed, Unsprayed 115 — 168 — 260 
Ungrazed, Sprayed 275 — 416 — 580 
Ungrazed, Unsprayed 145 —216 — 380 


Jensen and others (1988) reported production in their 
Wyoming big sagebrush/Indian ricegrass type from northern 
Nevada: 


Plant Group Value + SD, kg/ha/yr 
Shrubs 341 + 106 
Graminoids 173 + 87 
Forbs 81+57 

Total 595 +32 


Hanson and others (1983) reported herbage production of 
710-882-1,150 kg/ha/yr in an area in southwestern Idaho. They 
derived an equation relating herbage production (P, kg/ha/yr) to 
precipitation (p, mm/yr): 

P=103p-+ 7.09 


Chemical spraying with 2,4-D, plowing, or rotocutting result 
in return to pre-burn cover levels after 10-15 yr, whereas burning 
requires a return time of about 30 yr (Watts and Wambolt 1996). 

In several areas in the UGB, crested wheatgrass has been 
seeded following some treatment (contour furrowing, spraying) 
of Wyoming big sagebrush. This was done in order to improve 
forage for cattle, since crested wheatgrass is palatable, and 
production of crested wheatgrass is negatively correlated with 
cover of big sagebrush (Rittenhouse and Sneva 1976). In most 
areas in the UGB, this practice was not successful; what little 
crested wheatgrass survived is short and of low vigor and 
productivity. This is possibly due to the cold, dry nature of the 
sites treated (Shown and others 1969). 

Anderson and Holte (1981) monitored vegetation for 28 yr 
after livestock were removed from an area within this type in 
southeastern Idaho: 


Plant cover and precipitation 
Anderson and Holte (1981) 
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27. Wyoming Big Sagebrush Series 





Production and Precipitation 
(Fisser 1986b) 


Production, Ib/ac/yr 
Seasonal Precip., in/yr 











62 63 6A 65 66 67 68 69 70 71 70 73 74 75 76 77 78 79 80 81 82 
Year 


Wl Fal-Win-Spr-Sum-Fal Winter —e- Grazed, Sprayed 
—&- Grazed, Unsprayed ~©~ Ungrazed, Sprayed --«- Ungrazed, Unsprayed 


and-thread (Stipa comata), and bottlebrush squirreltail (E/ymus 
elymoides) (Anderson and Holte 1981). 

Wambolt and Payne (1986) studied Wyoming big sagebrush 
sites in southwestern Montana, with the following results. 


In that 28 years since livestock were removed, grass cover 
increased dramatically, shrub cover (mostly Wyoming big 
sagebrush) stayed nearly constant. All of the bunchgrasses 
increased, especially Indian ricegrass (Stipa hymenoides), needle- 











Basal cover for two treatments 
Wambolt and Payne (1986) 


Basal live cover, % 





Litter and bare ground cover, % 




















Year (burned in late 1964) 


+2 Grass-No Treat ~<>-Forbs-NoTreat —®- Litter+Bare-No trea 


~~ Grass-Burn ~©> Forbs-Burn —® Litter+Bare-Burn 
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27. Wyoming Big Sagebrush Series 


Production by treatment and year 
Wambolt and Payne (1986) 









Production, kg/ha/yr 
8888888 


























Year (burned in late 1964) 


-O- Grasses’, No treatm -2-Forbs, Notreatment -—®—Herb.2, Notreatmen 
—*- Forbs, Burn 


~©- Grasses', Burn 


Peek and others (1979) studied the effects of a fall (1974) 
burn on bighorn sheep range in east-central Idaho. 


Prebum —-— — Postburn ——— 
Characteristic 19741975: _ 1976-19779) 1978 
Basal cover, live, % 6.5 4.0 94 12.0 16.4 
Litter cover, % TO foes. l 16 Os 2k 
Sagebrush cover, % 14:3 °4) 2,60. 2.08 a z:6 
Grass production, kg/ha/yr 129 PB) wet b ewe Ko, 
Forb production, kg/ha/yr 0 be 33 12 
Shrub production, kg/ha/yr 62 0 6 3 
Total production, kg/ha/yr 192 O87 248 3197 
Grass grazed, unburned site’ TCR 510 tO tea 


Grass grazed, burned site? To". 06.0 “50.35 3516 
1. Percent of grass plants grazed by bighorn sheep on unburned areas. 


2. Percent of grass plants grazed by bighorn sheep on burned areas. 

The stubble heights after grazing by bighorn sheep on a grass 
species, averaged across three postburn years (1976-1978) were 
(Peek and others 1979). The grass species is bluebunch 
wheatgrass (Pseudoroegneria spicata), that does not occur in the 
UGB. 


Site History Ungrazed Grazed 

Sites burned in 1974 27.9 cm 11.5cm 

Unburned sites 28.6 cm 11.9 cm 
Fire Ecology 


Presettlement stand-replacing fire frequency is 40-60 yr, with 
smaller fires every 20-25 yr (Wright and others 1979). Repeated 
burning every few years or burning in summer will deplete a 
stand of perennial grasses and allow weeds, invasive forbs, and 
cheatgrass to increase (Wright and others 1979). 

The low productivity and resultant lack of fine fuels often 
makes prescribed burning difficult. Cheatgrass (Anisantha 
tectora, also called Bromus tectorum) dominates many sites of 
this Series in the Great Basin (Bunting and others 1987), and 
cheatgrass is on the increase in these sites the UGB. Cheatgrass 
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increases the likelihood of fire in mixed sagebrush-cheatgrass 
sites, but burning may produce dominance by cheatgrass and 
weeds (Bunting and others 1987). Discussion of the relationship 
between sagebrush canopy cover and fuels is found in Britton and 
others (1981). 

After fire, Wyoming big sagebrush will establish readily from 
seed if seed is available; however, growth is slow and recovery is 
slow (Bunting and others 1987). Repeated burning, or failure to 
control herbivores after burning, often results in dominance by 
rabbitbrush (usually Douglas rabbitbrush in the UGB) and very 
slow recovery of grasses and sagebrush (Bunting and others 
1987). Douglas rabbitbrush sprouts quickly after fire. 

Burning is the most effective control of Wyoming big 
sagebrush; cover returns to pre-burn levels after about 30 yr 
(Watts and Wambolt 1996). 


Insects and Diseases 
Unknown. 


Livestock Range Management 

Forage production is low to moderately low (Tiedeman 1978), 
but these sites are often grazed because of their accessibility and 
because this type occupy such large areas in the UGB. On many 
of these sites, livestock use has traditionally been April through 
November, whenever the sites are accessible, season-long, from 
about 1880 through about 1960, and quite a few of these sites 
have been used like that since then. Usually in the UGB, 
livestock use here has been by cattle, but there are a few areas of 
where traditionally domestic sheep have used the rangeland. 

Increasers under grazing use include snakeweed (Gutierrezia 
sarothrae). Decreasers under grazing use include Indian ricegrass 
(Stipa hymenoides) and winterfat (Krascheninnikovia lanata). 
Galleta (Hilaria jamesii) is also considered a decreaser under 
grazing use (Francis 1986), but is rarely found in the UGB. 


Heavy grazing increases soil water losses, so heavily grazed 
sites are dryer, grazing also reduces the biomass of deep (>40 
cm) roots and reduces the depth and cover of litter. Moderate 
grazing may stimulate production of blue grama (Daddy and 
others 1988). Trampling from livestock grazing significantly 
decreases the number of sagebrush and grass seedlings; most 
seedlings in the untrampled site are in the interspaces between 
sagebrush shrubs (Eckert and others 1978b). 

“Sound management of grazing use is the best approach to 
Wyoming big sagebrush stands’ (Beetle and Johnson 1982). 
Reasonably palatable to domestic sheep, especially young plants; 
domestic sheep grazing has been used as a sagebrush control 
practice (Frischknecht and Harris 1973). 

In northern New Mexico in two plant communities similar to 
these Wyoming big sagebrush communities in the UGB, annual 
(cattle) forage production averaged 170-255 Ib/ac/yr at midseral 
stage (Aldon and others 1988). Exclusion of grazing has no effect 
on sagebrush canopy cover after 30 yr (Watts and Wambolt 
1996). Exclusion from grazing increases the aboveground 
production and decreases the root production (Pearson 1965). 

Recovery after a period of heavy grazing increases grass cover 
dramatically, but not at the expense of shrub cover. “There is no 
obvious correlation between trends for perennial grass cover and 
precipitation patterns” (Anderson and Holte 1981). 


Wildlife Management 

Wyoming big sagebrush can be a major constituent of the 
winter diets of mule deer (Goodwin 1975, Personius and others 
1987). On their winter range, mule deer preference is for 
mountain big sagebrush first, then Wyoming big sagebrush, then 
other subspecies of big sagebrush, then black sagebrush much 
less (Hanks and others 1973, Ward 1973, Goodwin 1975, Hansen 
and others 1977, Personius and others 1987, Wambolt 1995). 
Other major components of the diets of mule deer include 
bitterbrush (Purshia tridentata), mountain-mahogany 
(Cercocarpus montanus), needlegrasses (Stipa spp.) and 
wheatgrasses (Goodwin 1975, Hansen and others 1977). 

Extensive acreage of this Series occurs within the critical 
winter range for elk and deer in the UGB, as well as in similar 
valleys in Colorado (Terwilliger and Tiedeman 1978a, Tiedeman 
and others 1987). Most of these sites have seen moderate to 
heavy use by elk, and at least moderate use by deer, all winter. 
The large concentrations of elk started around 1970 and have 
only increased to the present, whereas the deer concentrations are 
much more cyclic, having peaked last in the early to middle 
1950’s. 

Deer on their winter range can cause mortality of big 
sagebrush or partial dieback of sagebrush canopy (McArthur and 
others 1988). 


Mapping and Map Units 


27. Wyoming Big Sagebrush Series 


Sites are usually medium-sized to large and isodiametric. 
They are usually easy to see on aerial photographs, but may be 
difficult to distinguish from earlier seral stages of serviceberry 
shrublands or cottonwood riparian areas. 


Roads and Trails 

Low to moderately high suitability for roads and trails. There 
are areas within this Series that have deep soils, that should be 
avoided for roads and trails (low suitability), and steep slopes 
present an erosion hazard. That leaves quite a bit of country, 
though, since most of the sites within this Series have gentle to 
moderate slopes and coarse soils, at least the subsoil. 

Generally, these sites are not suitable for construction. 


Hydrology 
In stands of sagebrush sprayed with 2,4-D, soil water 


depletion was reduced in the upper 1.8 m of soil (Sturges 1993). 
Where sagebrush was mechanically removed (grubbed), soil 
water depletion was reduced in the surface 1.2 m of soil, 
primarily below 0.6 m (Sturges 1980). 

Heavy grazing increases soil water losses, so heavily grazed 
sites are dryer (Daddy and others 1988). 


Revegetation 

Soils are very droughty and in some places shallow, and on 
slopes erosion is a limitation to revegetation activities. Shallow 
soils prevent the use of a drill for seeding, and deeper soils are 
more moveable by equipment and wind and water erosion. On 
steep slopes, erosion hazard limits equipment use (Tiedeman 
1978). Application of mulch is desirable to conserve soil moisture 
and limit wind and water erosion; “it is important not to plow 
under mulches since this would act as a capillary barrier and 
actually reduce infiltration” (Tiedeman 1978). 

Import of topsoil may be necessary for success. Disturbed 
sites to which topsoil has been added have much better potential 
of success for reseeding, and in addition have good natural 
revegetation by species such as Indian ricegrass (Stipa 
hymenoides), yarrow (Achillea lanulosa), and penstemon 
(Penstemon strictus) (Ferguson and Frischknecht 1983). Prepared 
seedbeds, if dry, often are soft, dusty, and not firm enough for an 
adequate seedbed; problems of seedling establishment and 
erosion result (Tiedeman 1978). Snow fences are recommended 
to increase soil moisture recharge in windy areas. Plantings of 
grasses and forbs must be excluded from livestock, and plantings 
of shrubs must be excluded from big game as well (Tiedeman 
1978). A shallow soil can be lost very fast after disturbance, 
which has apparently happened in many places in the UGB. 

After soil disturbance, canopy cover of grasses and forbs is 
correlated with levels of mycorrhizal fungi activity (Doerr and 
others 1984). 
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27. Wyoming Big Sagebrush Series 


Treatment 1 - Vegetation mechanically 
removed (Doerr and others 1984) 
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2. Vegetation removed, soil 
scarified to 30 cm 





Canopy cover, % 
e MIP value 








Year after disturbance 


Wil Grasses []Forbs  -®- Mycorrhizae 





In many places, shallow soil limits reclamation, and many of 
our soils are slippery when wet. 

Recovery after a period of heavy grazing increases grass cover 
dramatically, but not at the expense of shrub cover. “There is no 
obvious correlation between trends for perennial grass cover and 
precipitation patterns” (Anderson and Holte 1981). 


Recreation Management 
Gentle slopes are technically suitable for developed recreation 
and dispersed camping, but rarely used because of exposure to 
wind, weather, and animals, and lack of cover. 
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4. Vegetation removed, soil stored 
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Distinguishing Features. Wyoming big sagebrush, Indian 
ricegrass, needle-and-thread, Foothills, Aridic soils, old-alluvial 
benches and flats. 

Distribution. Benches and flats in the lower part of the 
Gunnison Basin. This type probably also occurs in northwestern 
and central-western Colorado, perhaps also in eastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component |Description 


Vegetation {Wyoming big sagebrush, Indian ricegrass 
Soils Aridic soils 
Landform Gentle lower slopes, southerly 
Geology Old alluvial benches 
Water 
Climate 
Other 
Variations. 
Phase 1 Phase 2 
Vegetation Typical Dwart rabbitbrush, horsebrush 
Soils VP - MD - WD VP - WD - XW 
Landform 7860 - 8900 ft 7675 - 8620 ft 
Geology 
Water 
Climate 


Vegetation: Diversity low, TLC/S is 1.9-9.6. 


Phase 1. Typical Phase 2. CHDE2- Comments 
N=7 TECA2 (n=8 










Shrub Cover 19-40.3-88%  22-30.7-39% 0.4-0.7 mtall, ARTRW8 

Gram. Cover 6-49.7-86%  17-44.2-75% STHY6, STCO4, CHGR15 common 
Forb Cover 1-11.0- 23% 4-16.5-38% Various spp.; GF layer 0.3-0.6 m 
Rock Cover 3 - 23.2 - 43% 4-19.4- 43% Usually much surface gravel 

Bare Soil Cover 7 - 20.3 - 37% 12- 27.2- 48% Fairly high bare-soil cover 


53-101.0- 134% 68-91.5-111% 
No. Species 12-20-28 16 - 25 - 41 


Plant Associations. © Artemisia tridentata _ ssp. 
wyomingensis/Stipa hymenoides-Stipa comata , described as new 
here, based on Artemisia tridentata/Oryzopsis hymenoides 
Johnston 1987, Tiedeman 1978, and on Artemisia tridentata ssp. 
wyomingensis/Poa fendleriana-Stipa comata Baker 1982. @ 
Artemisia tridentata ssp. wyomingensis/Stipa hymenoides-Stipa 
comata phase Chrysothamnus depressus-Tetradymia canescens, 
described as new here. 


Total Live Cover 





Soils: Both Phases Sampled as a variety of soils with an 
Aridic moisture regime: Aridic Haploborolls, Haplargids, and 
Camborthids. There is a wide range of permeabilities. 


Phase 1. Typical Phase 2. CHDE2-TECA2 
38 - 127.4- 194cm 14-93.4-175cm 


Mollic Depth 0 - 33.0- 143cm 0- 23.9- 143cm 
Permeability 12 - 33.1 - 56 9- 40.6 - 75 
Landforms and Geology. Gentle Southerly lower slopes, 
benches, and flats, 7,675 to 8,900 ft. 
Phase 1. Typical Phase 2. CHDE2-TECA2 Comments 
Elevation 7860 - 8291 - 8900 ft 7675 - 7998 - 8620 ft Phase 2is 
lower 
Aspect 106 - 193 - 280° (r=0.70) 119 - 217 - 274° (r=0.73) 
Slope 1- 88-14% 3-7.4-14% 
Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 















Total Depth 














Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 

Succession. Seral stage determination should compare with 
Community Type A. 

Grazing or browsing by herbivores will reduce cover of 
graminoids and forbs. There may be a slight increase in 
sagebrush cover, or a reduction in cover of this relatively 
palatable sagebrush. 

Related Types. Related to big sagebrush/needlegrass, but that 
occurs at somewhat higher elevations on non-aridic soils. 

Adjacent Types. Black sagebrush sites or patches on 
shallower soils with more clay. Serviceberry shrublands on 
deeper-soil more protected sites. Never adjacent to riparian areas. 

Wildlife Management. 


Habitat. Season Preference  lypical Use 
Species Component Intensity 
Sage Grouse Lek Early Spring § Mod.High Mod. Low 
Elk Standing Win Low Low-VeryLow 
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Community Type 


A. Wyoming big sagebrush- 
needle-and-thread- 
Indian ricegrass- 
(short shrubs) 
B. Wyoming big sagebrush- 
sparse grasses- 
sparse rabbitbrush 














C. Rabbitbrush-muttongrass- 
" sparse Indian ricegrass- 
sparse Wyo. big sagebrush 


D. Dwarf rabbitbrush- 
horsebrush- 
Wyoming big sagebrush- 
exotic grasses 


Resource Values. 


Seral| #58 


MS-LS| 12 
map 105% 





Community Types 


Shrub 


45% 


25-55% 






















CIC 
Cvr_Cnst 


bom, 6 
1.0 100 















Graminoid Shrub Prod. Forage Prod.., Comments 
OVE D/d /d 
15-90% 27-309.5-455 35-171.3-363 |'Short shrubs' can include dwarf 
(20-500) (50-500) rabbitbrush, horsebrush, or dwart 
Douglas rabbitbrush 
; i, = nape 
785 192 

(400-600) (200-400) 


This site has been seeded to one 
or more Eurasian grasses 






Resource Value C.t. A CEB... Ci's Oa:D 
Potential Cattle Forage Production 1-2 0 1-2 
Grazing Suitability 1-2 0 1-2 
Developed Recreation 1-2 1-2 1-2 
Dispersed Recreation 1-2 1-2 1-2 
Scenic WAP Sl Bey Fld li hi 
Road & Trail Stability 2-3 2-3 2-3 
Construction Suitability 2 2 2 
Deer & Elk Hiding Cover 0-1 0-1 0-1 
Deer & Elk Forage & Browse 1-2 1-2 1-2 
Sage Grouse Cover 2-3 6 3-4 
Sage Grouse Lek Potential 4-5 4-5 4-5 
Sage Grouse Nesting/Brood Potential 0 0 0 
Sage Grouse Summer Potential 0 0 0 
Watershed Protection 1-2 1-2 1-2 
Soil Stability 2-3 2-3 2-3 
Risk of Soil Loss - Natural 1-2 1-2 1-2 
Risk of Soil Loss - Management 2-3 2-3 2-3 
Risk of Permanent Depletion - Range 2-3 2-3 2-3 
Risk of Permanent Depletion - Wildlife 1 1 1 
Resource Cost of Management 2-3 2-3 2-3 
Cost of Rehabilitation 4-5 4-5 4-5 
Ecological Type SB1.0 Phase 1 Phase 2 CTA CT.B CT.D Whole ET 
Cvr Cnst  Cvr Cnst_Cvr Cnst_Cvr_ Cnst 
TREES 
SHRUBS 
ARNO4 Artemisia nova 0.0 14 1.0 38 0.6 25 -- 0 
ARTRW8 Artemisia tridentata ssp. wyomingensis 31.6100 19.1100 24.2100 77.5 100 
CHDE2 —Chrysothamnus depressus 0.0 14 33 cs 09 42 -- 0 
CHGR6 Chrysothamnus greenei -- 0 0.3 13 Oi2Zaane -- 0 
CHNA2 Chrysothamnus nauseosus 0.5 14 00 13 -- 0 3.4 100 
CHVI8 Chrysothamnus viscidiflorus 7.0 100 3.5 63 24 75 7.1 100 
CHVIP5 —‘Chrysothamnus viscidiflorus ssp. pumilus 0.1 29 0.2 38 0.2 42 0 
GUSA2 — Gutierrezia sarothrae -- 0 0.8 13 05 8 0 
LEPU Leptodactylon pungens 05 29 03 38 0533 0 
OPPO Opuntia polyacantha 0.8 43 Osi 63 0.5 58 0.0 100 
SYRO Symphoricarpos rotundifolius 0.5 43 0.5 50 OR meSs 0.0 100 
TECA2  Tetradymia canescens 0.0 14 1.3 100 0.4 67 0 
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0 


Cvr_Cnst__Cvr_ Cnst 
0.4 100 Gy Wer! black sagebrush 
5.0100 24.9 100 Wyoming big sagebrush 
15.8 100 18 40 dwarf rabbitbrush 
-- 0 0.2 e6/. Greene's rabbitbrush 
0.0 100 0213 fubber rabbitbrush 
3.6 100 5.1 80 Douglas rabbitbrush 
-- 0 0:2.,.33 rabbitbrush 
-- 0 04 7 broom snakeweed 
-- 0 04 33 granite gilia 
-- 0 0.4 53 plains prickly-pear 
0.6 100 0.5 47 mountain snowberry 
5.2 100 0.7 60 gray horsebrush 
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—_____Eeological Type SB1.0_ 4... ____—Phasei__—-Phase2_=s CTA —soCT.B_CT.C  —OGT.D _—Whole ET 
atten ee sorist._Cvr Crist Ove_Cnst_- Cyr Cnst Cyr inst pyr: neta onsen re 
GRAMINOIDS 
AGCR —Agropyron cristatum ie 49. 18. oc Olam | 0 Chetek ONRSOIS 100) HeGrar crested wheatgrass 
ARPUS Aristida purpurea 02 14 - 0 OSB a == 0 aaike= 0 -- 0 Oeuer purple three-awn 
BRIN7 Bromopsis inermis -- 0 13S Hes 0 - 0 - 0 10.5 100 O77 smooth brome 
CAREX Carex -- 0 0.4 13 03 8 - 0 - 0 - 0 Ot sedge 
CAOB4 Carex obtusata del gt 4i™ * 2. 0 de eho ace 0 - 0 - 0 08 7 blunt sedge 
CHGR15 Chondrosum gracile 99 71 Sieh 7p 81 92 -- Qo -- 0 - 0 64 73 blue grama 
ELELS Elymus elymoides 3.0 86 3.0 88 3.4 92 2.3 100 26100 -- 0 3.0 87 bottlebrush squirreltail 
KOMA Koeleria macrantha 46 29 40 63 47 50 -- 0 76100 = -- 0 4.3 47 Prairie junegrass 
MUFI Muhlenbergia filiculmis 09 14 ~-- 0 0.5" 80) = ( 0 -- 0 04 7 slimstem muhly 
PASM Pascopyrum smithii ane eye Sy 16 3d 3.6 100 3.1 100 7.1 100 2.2 47 westem wheatgrass 
POFE Poa fendleniana 59 71 3.4 75 23005 0.3100 40.7100 -- 0 46 73 muttongrass 
STCO4 ~— Stipa comata 124 71 140 88 16.6100 -- 0 sf -= 0 -- 0... 13.3 480 needle-and-thread 
STHY6 Stipa hymenoides 3.6 86 42 88 47 83 0.3 100 2.8 100 0.0 100 3.9 87 Indian ricegrass 
STLE4 Stipa lettermanii 09 14 -- 0 05 8 -- Qo - oO - 0 04 7 Letterman needlegrass 
STPI2 aaa aie 29 57 3.9 75 3.6 58 0.0 100 78 100 0.0 100 3.4 67 pine woods needlegrass 
AGGL Agoseris glauca 0.0 14 OSS 02 17 -- 0 - 0 - 0 OnP 3 false-dandelion 
ANSE4 _ Androsace septentrionalis 0.2 29 Ont Oi == 0 1.0100 -- 0 0.1 20 northern rock-jasmine 
ANPA4  Antennaria parvifolia 0.4 29 0.0 13 00 17 ~-- 0 25100 -- 0 0.2 20 pussytoes 
ARFR4 Artemisia frigida 14 86 0.9 63 Ae Or 0.0100 4.0 100 0.1 100 eal Te! fringed sagebrush 
ARLU Artemisia ludoviciana -- 0 03.13 O12. WBRy p=. oO - Qo - 0 ON Louisiana sagewort 
ASCO12 = Astragalus convallarius -- 0 0.3 25 O20 7, eee 0 -- 0 -- 0 0113 lesser rushy milkvetch 
BOCR3 _Boechera crandallii 07 14 -- 0 04 8 -- 0 -- Oh) 0 OSs Crandall rock cress 
EREA Engeron eatonii 11 43 0.3 25 013 Sar 0 6.0100 -- 0 07 33 Eaton fleabane 
ERPU2 __ Erigeron pumilus 0.0 14 LilipetS 07 58 -- oO - 0 - 0 0.6 47 low fleabane 
ERUM Eriogonum umbellatum 0.5 29 0.6 13 00 8 -- 0 3.7 100 45 100 0.6 20 sulfur buckwheat 
HYFI Hymenopappus filifolius -- 0 09 13 06 8 -- QO -- 0 -- 0 Oba 7 white ragweed 
PETES Penstemon teucrioides O57 15 63 atianoO 0.0 100 0.6 100 0.0 100 0.9 60 beardtongue 
PHHO Phlox hoodii 44 100 6.8 100 5.9 100 1.1 100 0.0100 12.9 100 5.6 100 Hood's phlox 
SCLI Schoenocrambe linifolia © 0.0 14 O2ie3 02 Mel Tae 0 - 0 - 0 OF FAS skeleton mustard 
SPCO Sphaeralcea coccinea 05 43 0.0 38 O33 0.0 100 28100 -- 0 0.2 40 scarlet globe mallow 
STCO6 _—Streptanthus cordatus -- 0 0:33 (Bae olf eee 0 - Olgate== 0 O20a7, heart-leaf twist-flower 
TETO Tetraneuris torreyana -- 0 delees OE 0 -- 0 -- 0 0.6 13 Torrey's hymenoxys 
TRRUS ‘Trifolium rusbyi 0.2 43 04 50 0.2 33 0.3 100 1.1 100 0.3 100 0.3 47 Rusby clover 
FORB ford unknown 0.3 29 O2in20 O20 2m Se 0 05100 -- 0 O:2 520 unknown forb 
GROUND COVER 
.BARESO bare soil 20.3100 27.2100 241100 147 100 73100 483100 24.0 100 bare soil 
LITTER litter and duff 543100 514100 504100 795100 67.8100 391100 52.7 100 duff litter 
.SMGRAV small gravel < 1 cm Thr» ey 99 75 10.2 67 39100 -- 0 3.9 100 87 67 small gravel 
.LGGRAV _ large gravel 1-10 cm 2.8 29 45 75 44 58 -- 0 - 0 3.3 100 S.J MOS large gravel 
GRAV _ gravel 0.2-10 cm 12.2 43 3.6 25 78 330 -- 0 205100 = -- 0 76 33 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 05 43 14 63 1 n\n 0 -- 0 1.6 100 1.0 53 cobble 
STONES stone > 25cm 0.5 29 OS 03 25 -- 0 -- 0 - 0 03 20 stone 
.LIVEPL live plant bases 2.1 100 2.0075 183 1.9 100 4.4 100 3.8 100 200/87 live plant bases 
.BRY mosses + lichens on soil 0.0 14 06 25 04 2 -- Q We Oo eS 0 03 20 on soil mosses + lichens 
.MOSSON moss on soil 14 43 0.8 38 14 42, -- 0 - 0 0.6 100 11 40 on soil moss 
LICHEN lichen on soil 01 14 yee GS) 09" 25°" = 0 - oO - 0 07 20 on soil lichen 
.DEERPE droppings deer 16 86 05 88 ah ee) 1.0 100 0.1 100 1.9 100 11 87 deer droppings 
ELKPEL droppings elk 16) 57 24 88 BBs ii) 11100 -- 0 1.6 100 2.0 73 elk droppings 
RABBIT droppings rabbit 0.3 29 O25 0.2 17 04100 -- 0 0.5 100 0.2 27 rabbit droppings 
WOOD ~~ wood > 1 in diam. 03 29 01 25 ON 25 = 0 13100 -- 0 02 27 > 1indiam. wood 
W00D13 wood 1-3 in diam. 0.4 29 0.6 50 OHS). GE) 07100 - 0 0.7 100 05 40 1-3 in diam. wood 
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27. Wyoming Big Sagebrush Series 


28. Black Sagebrush Series 


General Description 
Artemisia nova Series, described new here, based on 


Artemisia arbuscula Series of Hess and Wasser (1982), all five 
sites sampled by Hess are dominated by what he identified as 
Artemisia arbuscula var. nova (Harrington 1954), what we now 
call Artemisia nova. Also based on Artemisia nova Series of 
Francis (1986). The Artemisia (Sagebrush) Series of Donart and 
others (1978) and Tweit and Houston (1980) is much too large. 

Precipitation zone: 185-278-410 mm/yr (7-11-16 in/yr) 
(Fautin 1946, Fisser 1964, Weeks and Little 1969, Zamora and 
Tueller 1973, Hanson and others 1983). Mean annual air 
temperature 8.9°C; mean July-August air temperature 20.8°C 
(Zamora and Tueller 1973). 


Precipitation in a black sagebrush site 
Zamora and Tueller (1973) 








Precipitation, mm 
an 





























Distribution 
In the UGB, elevations are 8,040-8,710-9,340 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation E.T. Page 
Black sagebrustVpine needlegrass (ARNO4/STPI2) 8,040-8,950 $B2.4 
Black sagebrush/Arizona fescue (ARNO4/FEAR2) —8,460-9,340 $B2.5 





Vegetation Management Practices 

Spraying with 2,4-D increases grass production and _ total 
production, and almost completely eliminates shrubs (Weeks and 
Little 1969). 

Spraying with 2,4-D, ripping, and seeding with exotic 
wheatgrasses increases grass production and total production, and 
sharply decreases shrubs initially following treatment, a few 
years later there are small increases in shrubs as they become re- 
established (Weeks and Little 1969). 

Spraying with 2,4-D, ripping, disking, and seeding with exotic 
wheatgrasses had poor success; native grasses were severely 
reduced by disking; shrubs initially decreased and subsequently 
increased gradually as they became re-established (Weeks and 
Little 1969). 

Management should have the goals of maintaining cover, 
especially of shrubs and grasses palatable to wild herbivores, to 
prevent accelerated erosion. This is especially critical on sites 
with >10% slope. 


Fire Ecology 
Black sagebrush is easily killed by fire, but the stands are 
difficult to burn because of low productivity and consequent 
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scattered fuels; often these stands can be used as firebreaks 
(Bunting and others 1987). 


Insects and Diseases 
Unknown. 


Livestock Range Management 

Increasers with grazing use include snakeweed (Gutierrezia 
sarothrae) and prickly gilia (Leptodactylon pungens). Decreasers 
with grazing use include mountain muhly (Muhlenbergia 
montana), Arizona fescue (Festuca arizonica), and junegrass 
(Koeleria macrantha). Black sagebrush is a permanent 
component (Francis 1986). 

Clary (1986) recommends moderate midwinter use or 
alternate-year midwinter use by cattle and sheep in order to 
maintain black sagebrush cover. 

Jensen and others (1988a) reported production in their black 
sagebrush/Indian ricegrass type from northern Nevada: 


Plant Group Value + SD, kg/ha/yr 
Shrubs 364 + 194 
Graminoids 43 + 32 

Forbs 27 + 24 

Total 4344191 


Hanson and others (1983) reported herbage production of 680 
kg/ha/yr on an area in southwestern Idaho. They derived an 
equation relating herbage production (P, kg/ha/yr) to precipitation 
(p, mm/yr): 

P =1.03p + 7.09 

Weeks and Little (1969) reported total above-ground 
production in grazed sites: 263-333-369 Ib/ac/yr, and in sites 
protected from grazing: 317-364-400 Ib/ac/yr, of which 39-52- 
63% was shrubs. 


Wildlife Management 
These sites are used by deer, elk, antelope, and bighorn in 
their winter ranges, where they can be useful way beyond their 
productivity, because they are usually open in the winter. 
Fautin (1946) called this the “Artemisia nova-Atriplex- 
Neotoma Fasciation.” 


Mapping and Map Units 
Sites are small to medium-sized. These sites often occur as 
patches within a matrix of big sagebrush, other patches within the 
same matrix will be serviceberry shrublands and Montane 
windswept grasslands. Sometimes, black sagebrush sites are large 
enough to be the matrix of a medium-sized site. 


Roads and Trails 
Moderately suitable to unsuitable for roads and trails, 
depending on slope angle. The gentler slopes could have a road or 
a trail on the surface with no excavation. Even then, it should be 
closed because of impassability or resource damage in the mud 
seasons, so should be located elsewhere if possible. Sites on 
>10% slopes are unsuitable for roads and trails. 


Hydrology 
Soil permeability is slight, so most water runs off. Erosion is 
great on slopes in any storm. Dry, warm environment, the only 
moisture available to plants is that little amount trapped by the 
sparse vegetation and litter. 


Revegetation 
Soils are extremely droughty and rooting depths are very 
shallow (though the soil is technically deep). On slopes, erosion 
is a major limitation to revegetation, since erosion is accelerated 
by any bare soil at all. In these sites, the best practice is 
prevention of the need for revegetation by maintaining cover and 
preventing disturbance. 


Recreation Management 
Unsuitable for most recreation activities. Developments and 
campsites of any kind should be located elsewhere. This is just as 
well, as most sites are unattractive to people anyway. 
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28. Black Sagebrush Series 





Distinguishing Features. Black sagebrush, Indian ricegrass, 
needle-and-thread, foothills, short sparse shrubland, Alfisols. 


Component | Description 


amie ‘ Vegetation | Sparse "grassland" with black sagebrush a lower layer, Indian 

Distribution. Benches and gentle slopes in the lower part of (ors 
the Gunnison Basin. This type probably also occurs in 
southwestern and central-western Colorado, perhaps also in Soils _|Alfisols 
eastern Utah. Landform 

Ecological Type. The following table lists conditions at Geology 
climax, common to the whole Ecological Type. Phase variations Water 
and community types (seral expressions) are described below. ote 

Other 


Variations. No phases described. 
Vegetation: Diversity low, TLC/S is 2.3-6.2. 


Min-Avg-Max (n= 14 
18 - 32.4 - 46% 
18 - 35.7 - 54% 
6 - 18.6 - 49% 
26 - 38.1 - 64% 
6 - 16.4 - 29% 
62 - 87.5 - 118% 

13 - 24 - 30 


Statistic 
sd = 7.3% 
sd = 13.0% 
sd = 11.1% 
sd = 10.3% 
sd = 6.4% 
sd = 20.1% 

sd = 4.7 


Comments 
Tallest shrub layer 0.2-0.5 m, sparse shrubland 
Grasses and forbs sometimes taller than shrubs, 0.3-0.7 m 


Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


Usually much surface gravel 
Often cracks in clay surface 
Low total cover, rarely exceeding 100% 





Plant Associations. 
described as new here. 

Soils: Sampled as Glossoboralfs and Eutroboralfs, mostly 
Clayey-Skeletal, Mont-ic. Soils range from poorly drained to 
very well-drained, averaging well-drained. Even though these 
soils are technically well-drained, given the high coarse fraction, 
they are in effect poorly-drained to very poorly-drained. The 
Montmorillonite Clay cements the coarse fragments together, 
making a soil a lot like concrete. 

Min-Avg-Max Statistic 
18 - 63.5 - 200 cm sd = 55.0 cm 

Mollic Depth 2-10.1-22cm sd = 6.7 cm 

Permeability 14 - 39.7 - 59 sd = 16.9 

Landforms and Geology. Flat to gentle benches, and flats, 
rarely Northerly. 

Min-Avg-Max Statistic 
8040 - 8521 - 8950 ft sd = 299 ft 

0 - 268 - 316° r= 0:61 

0- 11.8 - 22% sd = 6.6% 


® Artemisia nova/Stipa pinetorum, 






Total Depth 





Climate. Usually outside rainshadow. Warm and dry, very 
exposed to sun, often exposed to wind. 


Elevation 


Aspect 








Slope 
Formation usually Residual and Colluvial, fines usually from a 
clay-producing shale or tuff, and coarse material from an 
associated Igneous or Metamorphic associate. Moderate to High 
potential for mass movement, depending on size of site and slope 
angle. 
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Water. Dry microclimate, but vegetation cover and coarse 
fragments hold a little moisture through the season on better- 
condition sites. No permanent water on or near sites. 

Succession. Seral stage determination should compare with 
Community Type A. 

Grazing by herbivores will result in reduction of cover of 
shrubs, grasses, and forbs, and increase bare ground. 

Related Types. Related to black sagebrush/Arizona fescue, 
which has Arizona fescue present on slightly more permeable 
soils in rainshadow climates. 

Adjacent Types. Any big sagebrush (except mountain) type 
on deeper somewhat less clayey soils. Serviceberry shrublands 
on deeper-soil more protected sites. Montane windswept 
grassland on more exposed sites. Never adjacent to riparian sites. 
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Black sagebrush/pine needlegrass 
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Community Types 
Graminoid Shrub Prod., | Forage Prod., lb/ac/yr 




















Community Type Comments 














pve 
30-55% 





A. Black sagebrush- 
blue grama-horsebrush- 
dwarf rabbitbrush- 
pine hills needlegrass 


Pine hills needlegrass is more common 
(200-300) 





B. Black sagebrush- 
muttongrass- 
pine hills needlegrass- 





Muttongrass is conspicuous 































blue grama 
Resource Values. Wildlife Management. Obstruction 10-28.3-55% Low-Mod. 
Resource Value C.t.A CtB Low-Moderate in lowest 0.5 m, zero above 0.5 m. 
Potential Cattle Forage Production 0-1 
Grazing Suitability 2 = 3 2 3 3 Habitat Season Preference Typical Use 
Developed Recreation 0 Species Component TTR ng Intensity 
reteset i * : | Sage Grouse Lek Early Spring High Mod. High 
Road & Trail Stability 1-2 1-2 Elk Standing Winter Low Low-VeryLow 
Construction Suitability 0 0 
Deer & Elk Hiding Cover 0-1 0-1 
Deer & Elk Forage & Browse 0-1 0-1 
Sage Grouse Cover 1 1-2 
Sage Grouse Lek Potential 5-6 5-6 
Sage Grouse Nesting/Brood Potential 0-1 0-1 
Sage Grouse Summer Potential 0 0 
Watershed Protection 1-2 1-2 
Soil Stability 1-2 1-2 
Risk of Soil Loss - Natural 2-3 2-3 
Risk of Soil Loss - Management 4-5 4-5 
Risk of Permanent Depletion - Range 1 1 
Risk of Permanent Depletion - 1 1 
Resource Cost of Management 4-5 4-5 
Cost of Rehabilitation 4-5 4-5 
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28. Black Sagebrush Series 
Ecological Type SB2.4 CT.A C.1.B Whole ET 


Cvr Cnst Cvr Cnst Cvr_Cnst 
TREES . 


SHRUBS 
ARNO4 Artemisia nova 31.7 100 19.4 100 22.9 100 black sagebrush 
ARTR2 Artemisia tridentata 0.3 50 1.0 70 0.8 64 big sagebrush 
ARTRW8 Artemisia tridentata ssp. wyomingensis -- 0 1.6 20 1.2 14 Wyoming big sagebrush 
CHDE2 Chrysothamnus depressus 13 25 2.6 70 PAPA AY dwarf rabbitbrush 
CHNA2 Chrysothamnus nauseosus 0.4 25 0.1 10 0.2 14 rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 0.3 50 29 60 emo Douglas rabbitbrush 
CHVIP5 Chrysothamnus viscidiflorus ssp. pumilus ihe 25 2.4 40 2.0 36 rabbitbrush 
SYRO Symphoricarpos rotundifolius 0.1 25 0.3 60 03 50 mountain snowberry 
TECA2 Tetradymia canescens 1h) 50 0.8 60 1.057, gray horsebrush 
GRAMINOIDS 
CAREX Carex 0.9 25 -- 0 Use i sedge 
CAFI Carex filifolia Ul 25 -- 0 OS iea7, threadleaf sedge 
CAPI7 Carex pityophila 03 25 0.6 40 05 36 sedge 
CASTES Carex stenophylla ssp. eleocharis 0.1 25 ao 30 25 29 needleleaf sedge 
CHGR15 Chondrosum gracile 13.4 100 1.0 50 45 64 blue grama 
ELEL5 Elymus elymoides 5:50 100 2.3 100 3.2 100 bottlebrush squirreltail 
KOMA Koeleria macrantha -- 0 3.1 60 2.2 43 prairie junegrass 
PASM Pascopyrum smithii 0.1 25 3.2 50 23 43 westem wheatgrass 
POA Poa -- 0 18 10 OB Par, bluegrass 
POFE Poa fendleriana 11 25 8.9 80 6.6 64 muttongrass 
POSE Poa secunda 2.0 25 3.1 10 2.8 14 Sandberg bluegrass 
STC04 Stipa comata 42 75 2.2 50 20 os needle-and-thread 
STHY6 Stipa hymenoides 0.5 25 0.2 30 0.3 29 Indian ricegrass 
STPI2 Stipa pinetorum 65 100 6.5 100 6.5 100 pine woods needlegrass 
FORBS 
AMLA6 Amerosedum lanceolatum 29 25 0.1 20 09 21 yellow stonecrop 
ANSE4 Androsace septentrionalis 0.4 50 0.5 50 0.5 50 northem rock-jasmine 
ANMI3 Antennaria microphylla 0.7 25 -- 0 0:27 a7, littleleaf pussytoes 
ANPA4 Antennaria parvifolia 0.0 25 03 30 0.2 29 pussytoes 
ARFR4 Artemisia frigida -- 0 0.9 70 0.6 50 fringed sagebrush 
ASAN4 Astragalus anisus -- 0 0.4 30 03 21 Gunnison milkvetch 
ASDR3 Astragalus drummondii -- 0 0.8 30 05 21 Drummond milkvetch 
ASMIO Astragalus miser var. oblongifolius -- 0 0.1 10 Chis weedy milkvetch 
BOOX Boechera oxylobula 0.6 25 0.4 20 05 21 false-arabis 
CALI4 Castilleja lineariifolia -- 0 0.2 30 02 21 Wyoming paintbrush 
COUM Comandra umbellata -- 0 1.0 20 0.7 14 bastard toadflax 
ERCO24 Eremogone congesta -- 0 1.0 40 0.7 29 desert sandwort 
EREA Erigeron eatonii 51 75 13 70 24 71 Eaton fleabane 
ERPU2 Erigeron pumilus 0.1 50 0.2 10 01 21 low fleabane 
ERRA3 Eriogonum racemosum 0.1 50 0.2 50 0.2 50 redroot buckwheat 
HEUN Helianthella uniflora 0.6 25 -- 0 OL eer Rocky Mountain helianthella 
OXLA3 Oxytropis lambertii -- 0 0.5 20 04 14 Lambert crazyweed 
PACKE Packera -- 0 0.2 10 02 7 groundsel 
PENST Penstemon -- 0 0.4 20 0.3 14 beard tongue 
PETEQ Penstemon teucrioides 16 75 1.3 70 14 71 beardtongue 
PHHO Phlox hoodii 52 100 3.5 90 40 93 Hood's phlox 
PHMU3 Phlox multiflora 0.9 25 17 20 Sue flowery phlox 
PHRO4 Physaria rollinsii 0.0 25 0.4 30 0.3 29 twinpod 
TRRUS Trifolium rusbyi 0.4 50 15 60 es GY Rusby clover 
VICA14 Virgulus campestris -- 0 0.4 30 03 21 westem meadow aster 
GROUND COVER 
-BARESO bare soil 13.7 100 2500 16.4 100 bare soil 
LITTER litter and dutf 40.4 100 44.2 100 43.1 100 duff litter 
.SMGRAV small gravel < 1 cm es 50 16.6 70 14.0 64 small gravel 
.LGGRAV large gravel 1-10 cm 6.2 50 49 70 5.3 64 large gravel 
GRAV gravel 0.2-10 cm 13.4 50 5.6 30 79 36 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 13.6 100 4.0 70 67 79 cobble 
STONES stone > 25cm 40 100 41 40 40 57 stone 
.BEDROC bedrock exposed -- 0 0.3 20 0.2 14 exposed bedrock 
-LIVEPL live plant bases eo) 75 oh 90 2.4 86 live plant bases 
.BRY mosses + lichens on soil -- 0 1.8 30 13 21 on soil mosses + lichens 
.LICHEN lichen on soil 3.8 50 48 60 45 57 on soil lichen 
.DEERPE droppings deer 0.1 50 1.0 70 0.7 64 deer droppings 
-ELKPEL droppings elk 0.1 25 09 80 0.6 64 elk droppings 
RABBIT droppings rabbit 0.2 75 0.3 50 0.3 57 rabbit droppings 
.WOOD wood > 1 in diam. 0.6 25 07 30 07 29 > 1in diam. wood 
.WO0D13 wood 1-3 in diam. - 0 0.5 30 03 21 1-3 in diam. Wood 





Distinguishing Features. Black sagebrush, Arizona fescue, Vegetation: Diversity low, TLC/S is 2.2-5.4. 
pingue, “concrete” subsoil. 

Distribution. Benches and flats at lower elevations in the 
Gunnison Basin. This type may also occur in southwestern and 
central-western Colorado, perhaps also in eastern Utah. 
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Shrub Cover 19 - 33.0 - 47% sd = 7.5% 
Gram. Cover 14 - 29.5 - 43% sd = 8.3% 
Forb Cover 4- 12.4- 30% sd = 8.8% 
Rock Cover 35 - 54.8 - 78% sd = 14.6% 
Bare Soil Cover 1-83 - 22% sd = 6.5% 
Total Live Cover 65 - 75.2 - 93% sd = 9.9% 


No. Species 15 - 23 - 33 sd = 6.3 





Plant Associations. © Artemisia nova/Festuca arizonica, 
described as new here. 

Soils: Sampled consistently as Eutroboralfs, Typic or Lithic, 
always Skeletal (either Clayey or Loamy). Soils range from well- 
drained to very well-drained, averaging well-drained. 

Min-Avg-Max Statistic 
25 - 49.0 - 85cm sd = 28.4 cm 
8 - 15.5 -25cm sd = 9.1 cm 

31 - 45.3 - 58 Sd= 25.1 





Total Depth 


Mollic Depth 
Permeability 
Landforms and Geology. Gentle Southerly lower slopes, 
benches, and flats, 7,675 to 8,900 ft. 
Min-Avg-Max 
Elevation 8460 - 8986 - 9340 ft 


Statistic 
sd = 305 ft 
Aspect 1 - 239 - 289° r= 0.43 
Slope 2 - 15.3 - 25% sd = 6.7% 
Formation Residual to Colluvial, from a wide variety of other 
sources, Igneous-Metamorphic-Glacial. Low to moderate 
potential for mass movement. 








Climate. Usually in moderate rainshadow. Warm and dry, 
exposed to sun, sometimes exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold a little moisture through the season on better- 
condition sites. No permanent water on or near sites. 

Succession. Seral stage determination should compare with 
Community Type A. 


Min-Avg-Max (n= 10) Statistic Comments 


28. Black Sagebrush Series 












Sparse shrubland, to 0.4 m tall 

Lowest gram. cover of sagebrush types 
Grasses and forbs sometimes taller than shrubs 
Average >50% gravel cover 


Grazing by herbivores will result in reduction of cover of 
shrubs, grasses, and forbs, and increase bare ground. 

Related Types. Related to black sagebrush/needlegrass, 
which has Arizona fescue absent on less permeable soils outside 
of rainshadow climates. 

Adjacent Types. Big sagebrush-bitterbrush/Arizona fescue- 
Parry oatgrass types on deeper somewhat less clayey soils. 
Serviceberry shrublands on deeper-soil more protected sites. 
Montane windswept grassland on more exposed sites. Aspen, 
Douglas-fir, spruce-fir forests on more inclined, better-drained 
sites. Never adjacent to riparian sites. 


Resource Values. 
Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 

Resource Cost of Management 2-3 Fe 
Cost of Rehabilitation 2-3 2-3 
Wildlife Management. Obstruction is 30-40-55%, Mod. Low- 


Moderate-Mod. High in the lowest 0.5 m, zero above 0.5 m. 
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Habitat. Season Preference lypical Use 
Species Component Intensity 
Sage Grouse Lek Early Spring High Mod. High 
Elk Standing Winter Low Low-VeryLow 








Cover 
15-45% 


Community Type 
A. Black sagebrush- 
pingue-Anzona fescue 
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28. Black Sagebrush Series 


Ecological Type SB2.5 CTA C.1.B Whole ET 
Cyr Cnst Cvr Cnst Cvr Cnst 

TREES 

SHRUBS 
ARNO4 Artemisia nova 24.8 100 33.5 ~100 26.5 100 black sagebrush 
ARTR2 Artemisia tridentata 0.6 25 0.0 50 0.5 30 big sagebrush 
CHDE2 Chrysothamnus depressus 0.3 25 -- 0 0.2 20 dwarf rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 0.3 13 0.0 50 0.2 20 Douglas rabbitbrush 
CHVIP5 Chrysothamnus viscidiflorus ssp. pumilus 0.9 63 0.7 50 0.9 60 rabbitbrush 
GUSA2 Gutierrezia sarothrae 0.2 13 0.0 50 0.1 20 broom snakeweed 
LEPU Leptodactylon pungens 0.5 50 0.0 50 0.4» 50_ © granite gilia 
PIRI6 Picradenia richardsonii Sey tie 06 100 29 100 pingue 
SYRO Symphoricarpos rotundifolius 0.2 25 0.0 50 0.1 30 mountain snowberry 

GRAMINOIDS 
CASTE3 Carex stenophylla ssp. eleocharis 0.5 25 0.0 50 0.4 30 needieleaf sedge 
CHGR15 Chondrosum gracile 0.4 25 0.0 50 0.3 30 blue grama 
ELEL5 Elymus elymoides 2.5 63 0.0 50 2.0 60 bottlebrush squirreltail 
FEAR2 Festuca arizonica 10.2.. 88 3.3 50 8.8 80 Arizona fescue 
FESA Festuca Saximontana -- 0 48 50 1.0 10 Rocky Mountain fescue 
KOMA Koeleria macrantha 3.8 88 09 100 3.2 90 prairie junegrass 
MUMO Muhlenbergia montana 0.1 25 -- 0 0.1 20 mountain muhly 
POFE Poa fendleriana 7.2 63 a 0 Ky/ 50 muttongrass 
PONEI2 Poa nemoralis ssp. interior -- 0 1.0 50 0.2 10 interior bluegrass 
POSE Poa secunda 2.6 25 83 100 37 40 Sandberg bluegrass 
STCO4 Stipa comata 2.2 63 -- 0 18 50 needle-and-thread 
STPI2 Stipa pinetorum 0.9 75 3.8 100 ie 80 pine woods needlegrass 

~~ “FORBS 

AMLA6 Amerosedum lanceolatum 0.3 13 -- 0 03 10 yellow stonecrop 
ANSE4 Androsace septentrionalis 0.4 63 26 100 0.9 70 northem rock-jasmine 
ANRO2 Antennaria rosea 0.5 50 -- 0 0.4 40 rose pussytoes 
ARFR4 Artemisia frigida 0.1 63 0.0 50 0.1 60 fringed sagebrush 
ASTRA Astragalus 0.3 13 0.0 50 03 20 milkvetch 
BOCR3 Boechera crandallii 0.0 13 1.6 100 03 30 Crandall rock cress 
BOOX Boechera oxylobula 0.4 50 -- 0 03 40 false-arabis 
CHDO Chaenactis douglasii 0.1 50 -- 0 0.1 40 pincushion 
COUM Comandra umbellata 0.6 13 0.0 50 0.5 20 bastard toadflax 
EREA Erigeron eatonii 2.6 50 One, 100 2.1 60 Eaton fleabane 
ERCA14 Erysimum capitatum 0.1 25 -- 0 0.1 20 rough wallflower 
GIP| Gilia pinnatitida 0.1 38 -- 0 0.1 30 sticky gilia 
LESU3 Lepidotheca suaveolens 0.2 13 -- 0 0.1 10 pineapple weed 
LUSE4 Lupinus sericeus 0.6 25 -- 0 0.5 20 silky lupine 
PASE Paronychia sessiliflora 0.1 13 -- 0 0.1 10 nailwort 
PETES Penstemon teucrioides 0.5 15 5.3 50 1.4 70 beardtongue 
PHHO Phlox hoodii 10 63 12.8 50 3.3 60 Hood's phiox 
SPCO Sphaeralcea coccinea 0.0 13 0.7 50 0.2 20 scarlet globe mallow 
TEAC Tetraneuris acaulis 0.5 13 -- 0 0.4 10 Sstemless hymenoxys 

GROUND COVER 
.BARESO bare soil 8.2 100 92 100 84 100 bare soil 
LITTER litter and duff 37.0 100 29.6 100 35:55 00 duff litter 
.SMGRAV small gravel < 1 cm 45.0 100 33.4 100 42.7 100 small gravel 
.LGGRAV large gravel 1-10 cm Zale 100) 12.3 100 ee large gravel 
COBBLE cobble 10-25 cm 1.2 50 11.5 100 3.3 60 cobble 
STONES stone > 25 cm 0.2 25 3.9 50 1.0 30 stone 
-LIVEPL live plant bases 2.0 75 0.0 50 16 70 live plant bases 
.MOSSON moss on soil 0.1 25 0.9 50 0.2 30 on soil moss 
.LICHEN lichen on soil 12.7 88 61 100 11.4 90 on soil lichen 
.DEERPE droppings deer 0.4 25 0.3 100 0.4 40 deer droppings 
-ELKPEL droppings elk Ome 00 -- 0 is) 80 elk droppings 
.BIGHOR droppings bighom sheep -- 0 0.8 50 0.2 10 bighom sheep droppings 
.W00D13 wood 1-3 in diam. 0.6 38 -- 0 0.5 30 1-3 in diam. wood 
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28. Black Sagebrush Series 


29. Big Sagebrush-Antelope Bitterbrush Series 


General Description 


Aboveground vegetation production and cover is as follows, 


Artemisia tridentata Series, in part, of Hess (1981) and Moir | from Cunningham (1971): 


983). Considered a climatic series by Moir (1983). The 
Artemisia (Sagebrush) Series of Donart and others (1978) and 
Tweit and Houston (1980) is much too large. Includes the 
Purshia tridentata Series of Hess (1981) and Komarkova (1986). 

Climax plant communities dominated by big sagebrush and 
bitterbrush; earlier seral stages are often dominated by these two 
species as well. Big sagebrush is not assignable to subspecies; in 
the Upper UGB, that means it is neither Artemisia tridentata ssp. 
wyomingensis nor ssp. vaseyana. Some local sagebrush sites are 
actually seral to taller shrublands (serviceberry, willows, alder) or 
to forested riparian areas (cottonwood). 

Based on the invasive and increaser nature of the subspecies 
of big sagebrush, some scientists have postulated that many of the 
sites now dominated by sagebrush in the western U.S. were 
originally grasslands before settlement. That is apparently untrue, 
based on historical accounts (Vale 1975). 

In a study in southwestern Montana, live bitterbrush canopy 
cover was explained by aspect, litter cover, other shrub cover, 
and soil pH. Dead bitterbrush canopy cover was explained by 
deer pellet density, bitterbrush size, bitterbrush age, and per cent 
organic matter in the soil (Guenther and others 1993). 

These sagebrush stands, while appearing fairly uniform 
spatially, may nonetheless be patchy; patches are defined by 
concentrations of factors such as groups of plant species, soil 
productivity, populations of microorganisms, and soil microbial 
physiological variables (Halvorson and others 1995). 

Bitterbrush seeds may be collected and cached by chipmunks, 
which often leads to successful germination (Vander Wall 1994). 

Precipitation zone: 250-370-560 mm/yr (10-15-22 in/yr) 
(Phillips 1970, Ferguson and Marsden 1977, Steele and others 
1983, Ngugi and others 1992). Growing period -- da. Mean 
annual air temperature 2-3.4-5°C, July air temperature 15-17°C, 
January air temperature -11°C to -6°C (Steele and others 1983). 





Percent of 
Growth Form = Cover Height Production, Ib/ac/yrTotal Production 
Grasses 35-171-483 4-11-21% 
Forbs 8-74-238 1-5-11% 
Shrubs 18-39-64% 613-1,193-2,025 63-75-87% 
Sagebrush spp. 0-298-1,167 0-19-50% 
Bitterbrush 2-28-59% 0.4-0.8-1.1m__67-664-1,550 5-39-68% 
Total 977-1,583-2,340 


Significant diebacks in the bitterbrush component of these 
stands can occur. In the UGB, bitterbrush dieback has been 
tentatively linked to a canker fungus. The shrubs were first 
stressed by prolonged drought, which predisposed them to attack 
by the fungus (Hayes 1995). 

The reader should be careful to distinguish sites in this Series, 
that have big sagebrush and/or bitterbrush potentially dominant, 
from sites where sagebrush is obviously dominant now, but is not 
potentially dominant: 

¢ Sites where sagebrush is seral to riparian shrubs, usually 

willows or alder, or cottonwood. These are on alluvial 
bottoms, with much deeper, less coarse soils, with very 
different management recommendations. 
Sites where sagebrush is seral to serviceberry. These are 
more wind-protected sites, either in the lee of ridges or on a 
lower slope to the lee of a high ridge, with deep snow 
depths in the winter. These sites have deeper soils, though 
not necessarily less coarse. Often there will be some 
vegetation hint, such as serviceberry hiding in the individual 
sagebrush shrubs, or conspicuous presence of plants usually 
associated with serviceberry, such as snowberry, mat 
sedges, spike-fescue, or Gambel oak. 

Phillips (1970) studied bitterbrush in an area of southern 
Idaho, where the long-term average precipitation is 250.2 mm/yr 
(9.9 in/yr): 


Bitterbrush age classes 
Phillips (1970) 
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29. Big Sagebrush-Antelope Bitterbrush Series 
ARTR2 ARTR2 ET 


8000-9200 ft 1.0 1. Typical 
8500-9400 ft 1.0 


8600-10000 ft 






Phase 


Understory 
STPI2- STCO4 











DAPA2- FEAR2| 8990-9800 ft 
9300-10100 ft 4.0 


1. Typical 





2. TECA2-CHDE2 
2. ARTR2-FEAR2 


3. MUMO-FESA 




















PUTR2-ARTR2 PUTRZET Phase 
8200-9100 ft 2.0 1. Sandy 
8100-9000 ft 2. Loamy-Sk to Fine-Lo 

8300-9600 3. FEAR2 
8600-9600 4, FEAR2-MUMO-FESA 

















8700-9000 ft 
8700-9000 ft 5.0 


1. DAPA2 
2. DAPA2-MUMO 


Various combinations of sagebrush, bitterbrush, and grasses in different Ecological Types (ET) 
with big sagebrush and Arizona fescue or pine needlegrass dominant 


Johnson (1953) sampled the following average heights: 







Plant height, in 
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Arizona fescue growth by grazing use 
Johnson (1953) 
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Distribution 
Apparently throughout the Great Basin and Colorado Plateau 
at middle elevations. In the UGB, on slopes and benches in the 
middle to lower elevations. In the UGB, elevations are 8,000- 
9,030-10,120 ft. 
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Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Big sagebrush/muttongrass-pine needlegrass 8,000-9,400 $S1.0 
(ARTR2/POFE-STPI2) 
typical phase 8,000-9,220 —Ph. 1 
phase horsebrush-dwarf rabbitbrush 8,470-9,400 —Ph. 2 
ECA2-CHDE2 : 
Bitterbrush-big sagebrush/needle-and-thread- 8,100-9,040 $82.0 
pine needlegrass (PUTR2-ARTR2/STC04-STPI2) 
typical phase 8,240-9,040 —Ph. 1 
typical phase 8,100-8,990 —Ph. 2 
Big sagebrush/Parry oatgrass-Arizona fescue 8,620-10,120 $54.0 
(ARTR2/DAPA2-FEAR2) 
phase Parry oatgrass (DAPA2) 8,990-10,100 —Pnh. 1 
phase sagebrush-Arizona fescue 8,630-10,120 —Ph. 2 
(ARTR2-FEAR2) 
phase mountain muhly-Rocky Mtn. fescue 8,620-9,960 —Ph. 3 


(MUMO-FESA) : 


Bitterbrush-big sagebrush/Arizona fescue 8,380-9,600 $S5.0 
(PUTR2-ARTR2/FEAR2) 
phase Parry oatgrass (DAPA2) 8,700-8,960 —Ph. 1 
phase Parry oatgrass-mountain muhly 8,940-8,960 —Ph. 2 
(DAPA2-MUMO) 
phase Arizona fescue (FEAR2) 8,380-9,600 —Ph. 3 
phase Arizona fescue-mountain muhly- 8,640-9,600 —Ph. 4 


Rocky Mtn. Fescue (FEAR2-MUMO-FESA) 


Fire Ecology 

Presettlement stand-replacing fire frequency is 40-60 yr, with 
smaller fires every 20-25 yr (Wright and others 1979). Repeated 
burning every few years or burning in summer will deplete a 
stand of perennial grasses and allow weeds, invasive forbs, and 
cheatgrass to increase (Wright and others 1979). 

Burning is recommended if big sagebrush control is desired, 
but burned areas must aggregate large enough, and sites must be 
protected from wildlife and livestock for long enough after (“at 
least two growing seasons,” Wright and others 1979), in order to 
assure recovery of cover, otherwise bare ground that follows 
overgrazing will induce invasion of undesirables such as Douglas 
rabbitbrush. Fires should be planned in early spring or after late 
summer; caution should be exercised where bitterbrush is 
dominant (Wright and others 1979). Discussion of the 
relationship between sagebrush canopy cover and fuels is found 
in Britton and others (1981). 

Eight years after fire, a bitterbrush-sagebrush community in 
Montana had the same frequency but less canopy cover of 
bitterbrush, but sagebrush was the same (Fraas and others 1992). 

Fire behavior in sagebrush is described by Bushey (1985). 


Insects and Diseases 
Unknown. 


Vegetation Management Practices 
In several areas in the UGB, crested wheatgrass has been 


seeded following treatment such as contour furrowing or 
spraying of sagebrush. This was done in order to improve forage 
for cattle, since crested wheatgrass is palatable to them. In most 
areas in UGB, this practice was not successful; what little crested 
wheatgrass survived is short and of low vigor and productivity. 
This is possibly due to the cold, dry nature of the sites treated 
(Shown and others 1969). 

Chemical spraying with 2,4-D increases grass cover and litter 
and decreases bare ground, five years after spraying (Sturges 
1986). 


Livestock Range Management 
Recovery after a period of heavy grazing increases grass 
cover dramatically, but not at the expense of shrub cover. “There 
is no obvious correlation between trends for perennial grass 
cover and precipitation patterns” (Anderson and Holte 1981). 
Pechanec (1944) gives the following suggestions for grazing 
newly-burned sagebrush ranges: 
“1. Avoid the trailing of livestock across newly burned areas 
during at least the first fall. 
2. Avoid grazing for one full year after burning. 
3. Graze lightly the second year and moderately thereafter.” 


Wildlife Management 
Deer consistently use areas of highest bitterbrush canopy 


cover at any season, and apparently prefer seral stages near 
midseral where more preferred herbaceous species are available 
(Griffith and Peek 1989). In some parts of the mule deer range, 
bitterbrush can constitute >50% of the diet of mule deer 
(Guenther and others 1993). Some bitterbrush mortality may be 
caused by mule deer browsing. There tends to be more 
bitterbrush in the mule deer diet at higher elevations, where there 
is more bitterbrush utilization, and more dead bitterbrush. 
Bitterbrush is used more at higher elevations and where a larger 
number of other species are present(Guenther and others 1993). 

Urness (1986) showed details of the winter and spring diet 
composition of mule deer in northern Utah. 





Mule deer diets in winter and spring 
Umess (1986) 
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29. Big Sagebrush-Antelope Bitterbrush Series 


Big sagebrush can be a major constituent of the winter diets 
of mule deer (Goodwin 1975, Personius and others 1987). On 
their winter range, mule deer preference is for mountain big 
sagebrush first, then Wyoming big sagebrush, then other 
subspecies of big sagebrush, then black sagebrush much less 
(Hanks and others 1973, Ward 1973, Goodwin 1975, Hansen and 
others 1977, Personius and others 1987, Wambolt 1995). Other 
major components of the diets of mule deer include bitterbrush 
(Purshia tridentata), mountain-mahogany (Cercocarpus 
montanus), needlegrasses (Stipa spp.), Sandberg bluegrass (Poa 
secunda), and wheatgrasses (Goodwin 1975, Hansen and others 
1977, Willms and McLean 1978); mule deer will eat more shrubs 
(browse) in the fall, woody plants in general (shrubs and trees) in 
the winter, and grasses in the spring (Willms and others 1978- 
1979). 

Deer on their winter range can cause mortality of big 
sagebrush or partial dieback of sagebrush canopy (McArthur and 
others 1988). 


Mapping and Map Units 
Sites are large to very large, and easily seen on aerial 


photographs. There can be difficulty separating potential 
sagebrush sites from early-seral serviceberry or riparian areas, 
however. These sites may have patches of black sagebrush within 
them. 


Roads and Trails 
Generally suitable for all roads and trails. Sites are usually 
stable, and road cuts are stable. Suitable for construction and 
excavation. However, during the early spring and late fall (the 
“mud seasons”), these sites can be very slippery and erosion can 
accelerate with use. Roads and heavily-used trails should be 
closed during those times. 


Hydrology 
In stands of sagebrush sprayed with 2,4-D, soil water 


depletion was reduced in the upper 1.8 m of soil (Sturges 1993). 

Where sagebrush was mechanically removed (grubbed), soil 
water depletion was reduced in the surface 1.2 m of soil, 
primarily below 0.6 m (Sturges 1980). 


Revegetation 

Soils are droughty and shallow, and on slopes erosion is a 
limitation to revegetation activities. Where there are shallow 
soils, they can prevent the use of a drill for seeding. On steep 
slopes, erosion hazard limits equipment use (Tiedeman 1978). 
Application of mulch is desirable to conserve soil moisture and 
limit wind and water erosion. Import of topsoil may be necessary 
for success (Tiedeman 1978). Snow fences are recommended to 
increase soil moisture recharge in windy areas. Plantings of 
grasses and forbs must be excluded from livestock, and plantings 
of shrubs must be excluded from big game as well (Tiedeman 
1978). 

In many places, shallow soil limits reclamation, and many of 
our soils are slippery when wet. 

Recovery after a period of heavy grazing increases grass 
cover dramatically, but not at the expense of shrub cover. “There 
is no obvious correlation between trends for perennial grass 
cover and precipitation patterns” (Anderson and Holte 1981). 


Recreation Management 
Gentle slopes are technically suitable for developed recreation 


and dispersed camping, but rarely used because of exposure to 
wind, weather, and animals, and lack of cover. 
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29. Big Sagebrush-Antelope Bitterbrush Series 
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Distinguishing Features. Big sagebrush (neither Wyoming 
nor mountain), muttongrass, pine woods needlegrass, 
Argiborolls, needle-and-thread, Montane, Residual or Colluvial. 

Distribution. Slopes in the lower part of the Gunnison Basin, 
very common. This type probably also occurs throughout 
western Colorado, perhaps also in eastern Utah, northern New 
Mexico, or northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component rare 


Vegetation | Big sagebrush (ARTR2, neither mountain nor Wyoming 
subspecies), muttongrass (POFE), pine woods needlegrass 
(STP12); Arizona fescue (FEAR2) and Parry oatgrass (DAPA2) 


absent 















Phase 1. Typical Phase 2. TECA2-CHDE2 
(n=14) (n=8) 

Shrub Cover 20 - 41.9 - 81% 32 - 44.7 - 66% 
Gram. Cover 17 - 58.1 - 115% 15 - 54.4 - 92% 
Forb Cover 8 - 33.1- 72% 5 - 22.0 - 60% 
Rock Cover 0- 11.2 - 28% 8- 16.0 - 26% 
Bare Soil Cover 1- 19.0 - 65% 5 - 21.0 - 44% 
Total Live Cover 60-125.6- 183%  69-116.3- 176% 
No. Species 16 - 24 - 33 17 - 23 - 32 





Plant Associations. © Artemisia tridentata/Poa fendleriana- 
Stipa pinetorum, described as new here. It is uncertain whether 
this correlates with any other described type. @ Artemisia 
tridentata/Poa fendleriana-Stipa pinetorum phase Tetradymia 
canescens-Chrysothamnus depressus, described as new here. 

Soils: Both Phases mostly Sampled as Argiborolls, some 
Typic, some Lithic, some Aridic. Most soils were not Skeletal. 
Mollic horizons were thicker in Phase @. In Phase ® Typical, 
permeability ranged from poorly-drained to very well-drained; 
average was well-drained. In Phase @ TECA2-CHDE2, 
permeability ranged from poorly-drained to very well-drained; 
-drained. 















average was moderatel 
Phase 1. Typical Phase 2. TECA2-CHDE2 


33 - 68.5 - 131 cm 
20 - 39.7 - 79cm 
3 - 30.0 - 53 


27 - 59.0 - 128 cm 
0 - 25.2- 51cm 
8- 41.8- 63 


Total Depth 
Mollic Depth 
Permeability 





Landforms and Geology. Gentle to moderate slopes, 
Southerly to Westerly, 8,000 to 9,400 ft. 
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Comments 





Phase 1 Phase 2 
Vegetation Typical Horsebrush and/or dwarf 
Soils PD - WD - VW ps Re iw 
Landform 8000 - 9220 ft 8460 - 9400 ft 
Geology 
Water 
Climate 





Vegetation: Diversity low to moderate, TLC/S is 2.9-11.5. 






Max. 0.4-0.6 m, ARTR2-CHVI8-etc., CHDE2-TECA6-etc. in lower layer 


Usually a little surface gravel 
Bare soil>20% indicates low condition 









Phase 2. TECA2-CHDE2 
8470 - 8714 - 9400 ft 
Aspect 45 - 271 - 334° (r=0.13) 34 - 268 - 336° (r=0.46) 
Slope 1-8.7- 24% 3- 11.6 - 28% 
Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderately low 
potential for mass movement. 


Phase 1. Typical 


Elevation 8000 - 8742 - 9220 ft 








Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 
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Big sagebrush/pine needlegrass 


rae 
- 











> 
8 
r=) 
= 
S 
5 
a 





Seral Shrub | Graminoid 
Community Type Status| #58 Cover Cover 
A. Big sagebrush- MS-LS| 20 20-85% | 25-115% 


muttongrass- 
pine woods needlegrass- 
needle-and-thread 
B. Needle-and-thread- EM 
sedges-sparse sagebrush- 
Sparse rabbitbrush 











1 25% 67% 





C. Rabbitbrush-sedges- | EM? 1 40% 
needlegrass-muttongrass 





Succession. Seral stage determination should compare with 
Community Type A. 

Grazing by cattle, sheep, deer, elk, antelope, or bighorn tends 
to increase bare soil and sagebrush cover; forbs and weeds 
increase and grass cover decreases. Hot burning or chemical 
spraying reduces sagebrush cover for a time (C.T. B). Burning 
will also increase rabbitbrush, an undesirable species. 

This is the first description of a type dominated by Stipa 
pinetorum in the western United States. 

Related Types. Related to Wyoming big sagebrush/Indian 
ricegrass, which can be distinguished by its Aridic soils, sparser, 
lower-growing shrubs, and warmer microclimate. Related to 
mountain big sagebrush/Thurber-Arizona fescues, which is at 
higher elevations on cooler, moister sites with deeper soils to 
support Thurber fescue. 

Adjacent Types. Black sagebrush sites may occur adjacent or 
in a patchwork with big sagebrush sites. Adjacent to cottonwood 
or yellow willow riparian (moister), serviceberry or oak- 
serviceberry shrubland (more protected), or one of the Montane 
grasslands (windier, more exposed). 

Resource Values. 


Community Types 


Forb Cover 








Shrub Prod. Forage Prod., 
lb/ac/yr lb/ac/yr 
83-382.4-900} 34-239.8-419 
(80-1000) (25-750) 
(25-100) (450-650) 





(100-250) (750-850) 








Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 





Bumed hot, grazed hard 
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Wildlife Management. Habitat 
Obstruction 0.5-1 m Species Component Season _—Preferenc Typical Use Intensit 
0-2-15% (VL-VL-L Sage Grouse Lek Early Spring Mod. Mod.Low 
BT [ probably sameasA | probably sameasA 7] Sage Grouse _ Nest/Brood Spring Low Low-V.Low 
5% (Very Low Sage Grouse Summer Summer Mod. Mod./ 

Elk Stand Late-Win-Early Low Low-VeryLow 
Cvr___Cnst Cvr___Cnst Cvr__Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst 

TREES 

SHRUBS 
AMAL2 Amelanchier alnifolia -- 0 O:Seants 01 5 -- 0 -- 0 0.1 5 _ Saskatoon serviceberry 
ARTR2 Artemisia tridentata SMathe Ae 25.0 100 31.0 100 14.4 100 17 100 28.9 100 big sagebrush 
CHDE2 Chrysothamnus depressus -- 0 41 63 Td) e245) -- 0 -- 0 15 23 dwarf rabbitbrush 
CHNA2 Chrysothamnus nauseosus Osi O0eeaS 03 20 -- 0 -- 0 03 18  rubberrabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 3.0 93 72 78 34 85 5.0 100 27.3. 100 45 86 Douglas rabbitbrush 
CHVIP5 Chrysothamnus viscidiflorus ssp. pumilus 04 7 -- 0 0.3 5 -- 0 -- 0 03 5 rabbitbrush 
GUSA2 Gutierrezia sarothrae -- 0 1.0 (25 04 10 -- 0 -- 0 0.4 9 broom snakeweed 
LEPU Leptodactylon pungens 02 43 ik as Os 30 1.3 100 -- 0 01 32 — granite gilia 
SYRO Symphoricarpos rotundifolius Ame 979 14 75 08 75 25 100 8.2 100 1.2 77 mountain snowbery 
TECA2 Tetradymia canescens O.0e2 08 88 02 40 0.0 100 2.6 100 0.3 46 gray horsebrush 

GRAMINOIDS 
BROMO Bromopsis OEY Sef/ -- 0 02; “a5 -- 0 -- 0 0.2 5 perennial brome 
CAREX Carex Sigh) 24] 68 25 Peps als 73 100 49.0 100 46 23 — sedge 
CAFO3 Carex foenea 0.6 7 4 memo 7A als} -- 0 -- 0 19 14 _ silvertop sedge 
CAPI7 Carex pityophila 0.4 Ul -- 0 0.3 5 -- 0 -- 0 0.2 5 sedge 
CASTE3 Carex stenophylla ssp. eleocharis W921 210°— 25 eileo -- 0 -- 0 19 23  needleleaf sedge 
ELELS Elymus elymoides 3.6 100 28 88 34) 195 1.0 100 8.9 100 33 96 _ bottlebrush squirreltail 
KOMA Koeleria macrantha IMS TA, 42 88 4715 2.5 100 0.3 100 44 77 praine junegrass 
MUMO Muhlenbergia montana WY. =t -- 0 Oi -- 0 -- 0 0.6 5 mountain muhly 
PASM Pascopyrum smithii Tela 09 50 Ta) 30 -- 0 6.9 100 We), Ms westem wheatgrass 
POA Poa 1.0 14 AB 13 26 15 -- 0 -- 0 24 14 bluegrass 
POFE Poa fendleriana 20.0 86 They le AG:2 ae 2/0 15 100 14.5 100 15.4 73 muttongrass 
POPR Poa pratensis 0.2 7 -- 0 0.1 5 -- 0 -- 0 0.1 5 Kentucky bluegrass 
POSE Poa secunda 0.1 7 128 38 Gee i) -- 0 -- 0 48 18 Sandberg bluegrass 
STC04 Stipa comata TiO 57: :Omeo0 5.4m 54.1 100 -- 0 Sie 55 needle-and-thread 
STLE4 Stipa lettermanii Pea ra 0.8 25 1825 -- 0 -- 0 1.6 23 Letterman needlegrass 
STNE3 Stipa nelsonii 0.2 7 -- 0 0.1 5 -- 0 -- 0 0.1 5 Nelson's needlegrass 
STPI2 Stipa pinetorum 5:5 ie 49 100 53s 790 0.0 100 10.6 100 Beh hi pine woods needlegrass 
GRAMI graminoid unknown -- 0 1.013 0.4 5 -- 0 -- 0 0.4 5 unknown graminoid 

FORBS 
ACLAS Achillea lanulosa 01 29 04 25 025025 -- 0 0.0 100 0.2 27 ~~ westerm yarrow 
ALGE Allium geyen - 0 03 13 0.1 5 -- 0 -- 0 0.1 5 Geyer onion 
AMLA6 Amerosedum lanceolatum 0.3 21 -- 0 0: 2ano -- 0 -- 0 02 14 yellow stonecrop 
ANSE4 Androsace septentrionalis 04 43 O:twe 25 03°) 735 0.6 100 -- 0 03 36  northem rock-jasmine 
ANPA4 Antennaria parvifolia Gy 7A 09 25 Oe AB 0.3 100 0.0 100 0.6 23  pussytoes 
ANRO2 Antennaria rosea O52 Dehee 2s O14 waezo -- 0 -- 0 04 23 rose pussytoes 
ASTRA Astragalus 0.0 14 0.8 38 03 20 - 0 0.3 100 0.3 23 — milkvetch 
ASAL7 Astragalus alpinus 03 7 - 0 0.2 5 -- 0 -- 0 0.2 5 alpine milkvetch 
ASDR3 Astragalus drummondii Oe 0.0 25 OSes 20 -- 0 0.0 100 04 23 Drummond milkvetch 
ASMIO Astragalus miser var. oblongifolius 04 14 (Oa) ae! 0:37 10 -- 0 0.3 100 03 14 weedy milkvetch 
BASA3 Balsamorhiza sagittata -- 0 Osteo -- 0 -- 0 2.8 100 0.1 5 _ arrowleaf balsam-root 
CAGU Calochortus gunnisonii O20 ct 0.0 25 OQ: -- 0 -- 0 O23 Gunnison mariposa 
CACH7 Castilleja chromosa 04 21 -- 0 0.3° 15 -- 0 -- 0 03 14 paintbrush 
CALI4 Castilleja lineariifolia eh es Abe 90 iB SS -- 0 0.0 100 14 36 Wyoming paintbrush 
COUM Comandra umbellata -- 0 06 25 0.1 5 -- 0 34 100 2" ag) bastard toadflax 
ERCO24 ~~ Eremogone congesta QS) 2 ‘1 sleee20 0.825 -- 0 -- 0 07 23 desert sandwort 
ERIGE2 Erigeron 04 29 - 0 OWS 42 100 -- 0 0.3 18 — fleabane 
EREA Erigeron eatonii 23 meOU 18 63 Ve! -- 0 -- 0 21 55 — Eaton fleabane 
ERGL2 Erigeron glabellus ee ez -- 0 0.2 5 -- 0 -- 0 0.2 5 smooth fleabane 
ERSU2 Erigeron subtrinervis 07 14 -- 0 05 10 -- 0 -- 0 0.4 9 __ threenerve fleabane 
ERRAS Eriogonum racemosum 09 57 06 75 08 60 0.0 100 1.3 100 08 64 redroot buckwheat 
ERUM Eriogonum umbellatum 0.2 29 0.0 38 01 435 -- 0 -- 0 0.1 32 — sulfur buckwheat 
GADI2 Gayophytum diffusum 02 14 -- 0 0.1, “10 -- 0 -- 0 0.1 9 spreading groundsmoke 
GARA2 Gayophytum ramosissimum 01 14 0:2 0.2 IS -- 0 -- 0 01 14 hairstem ground smoke 
HEVI4 Heterotheca villosa 0.4 7 - 0 0.3 5 -- 0 -- 0 0.2 5 _ hairy golden aster 
IPAG Ipomopsis aggregata 02 43 0.0 13 Oso -- 0 -- 0 0.1 32  trumpetgilia 
LALE2 Lathyrus leucanthus are 2 00 13 07 20 -- 0 -- 0 0.7 18 aspen peavine 
LUAR3 Lupinus argenteus 16 29 0.2 50 We ey) 0.7 100 0.0 100 Vaile Ske silvery lupine 
MACA2 Machaeranthera canescens U2ect 0.0 13 On 20 = 0 "a 0 01 18 hoary aster 
MATO2 Malacothnix torreyi 0.5 7 -- 0 0.4 5 -- 0 -- 0 03 5  Torrey's desert-dandelion 
ORALP Oreoxis alpina ssp. pulverulenta DAR RS -- 0 1S -- 0 os 0 15 5 alpine-parsely 
PECR5S Penstemon crandallii -- 0 03 13 0.1 5 -- 0 = 0 0.1 5 Crandall beardtongue 
PEST2 Penstemon strictus 0.2 14 04 38 0.2 20 me 0 1.0 100 0.2 23  Mancos penstemon 
PETE Penstemon teucrioides 0.8 50 07 63 0.8 55 = 0 1.2 100 0.8 55 — beardtongue 
PHLOX Phlox OCs, -- 0 04S -- 0 - 0 04 5 phlox 
PHHO Phlox hoodii 22 43 2.2 50 24 50 -- 0 -- 0 22 46 Hood's phlox 
PHMU3 Phlox multiflora 19 29 14 25 19 30 -- 0 -- 0 Wel” CMe flowery phlox 
POPUS Potentilla pulchermma 0.2 29 007 “is Oily azo -- 0 -- 0 OM 2a beauty cinquefoil 
TAOF Taraxacum officinale 03 36 -- 0 02) 925 -- 0 -- 0 0.2 23 common dandelion 
TRRUS Trifolium rusbyi (a OEY: 6.3 88 68 70 -- 0 0.6 100 62 68 Rusby clover 
VIAM Vicia americana 0.1 7 O25 01 «15 -- 0 -- 0 0.1 14 American vetch 
WYAR Wyethia arizonica 18 7 -- 0 13) “GS -- 0 -- 0 isi) 5 mule's ears 
FORB forb unknown 0.0 21 O:3e2o 0.2 20 01 100 -- 0 0.2 23 — unknown ford 
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Ecological Type $S1.0 Phase 1 Phase 2 CT.A C1.B CT.C Whole ET 
Cvr__Cnst Cvr__Cnst Cvr___Cns r 

GROUND GovER it st _Gvr_Crst___Cvr_Cnst__Cvr_Cnst__Cvr_Cnst__ 
.BARESO bare soil 19.0 100 21.0 100 20.6 100 6.4 100 148 100 19.7 100 bare soil 
LITTER litter and dutf 64.9 100 59.5 100 62.0 100 71.6 100 72.3 100 62.9 100 — dufflitter 
ROCK cover grav+cob+ston 0.3 7 -- 0 0.2 5 0 -- 0 0.2 S grav+cob-+ston cover 
SMGRAV small gravel < 1 cm 47 50 7A 57 60 0 87 100 5.5 59 — small gravel 
.LGGRAV large gravel 1-10 cm fase fe0) 45 75 316 +160 0 2.8 100 3.4 59 large gravel 
.GRAV gravel 0.2-10 cm e043 29 cd Hye RNS 0.3 100 -- 0 Peay 3G) 0.2-10 cm gravel 
COBBLE cobble 10-25 cm 08 29 16 63 12 40 0 1.3 100 dt) 41 cobble 
STONES Stone > 25cm 0.4 29 -- 0 0:9 20 -- 0 -- 0 O2ae 8 stone 
.LIVEPL live plant bases 49 71 3:0) 98 Shree) 21.6 100 0.1 100 44 77 live plant bases 
.BRY mosses + lichens on soil te ei -- 0 04 20 74 100 0 Oe mes on soil mosses + lichens 
.MOSSON = moss on soil Ociare O'S 0:3 25 -- 0 0 0.2 23  onsoil moss 
.LICHEN lichen on soil -- 0 O13 25 i ake) -- 0 - 0 0.1 9 _ onsoil lichen 
COWPIE — droppings cattle 03 29 2.0 88 1.0 50 -- 0 0.3 100 0.9 50 cattle droppings 
.DEERPE — droppings deer 0.5 64 1.0 88 OB a 75 -- 0 0.3 100 07 73 deerdroppings 
ELKPEL droppings elk 06 64 03750 0.7 65 -- 0 -- 0 0.6 59 elk droppings 
RABBIT —_ droppings rabbit Oc eed 01 63 01 40 -- 0 0.1 100 01 41 rabbit droppings 
.WOOD wood > 1 in diam. 1.0 36 0:3) 13 Oi 25 2.4 100 -- 0 07 27 >1indiam. wood 
W00D13_ ~— wood 1-3 in diam. iped . Is} OF 550 12) 45 -- 0 0 11 41 1-3 in diam. Wood 





Distinguishing Features. Bitterbrush, big sagebrush (neither 


Wyoming nor mountain), needle-and-thread, pine woods 
needlegrass, Argiborolls, Montane, Residual or Colluvial. 
Distribution. Slopes in the lower Montane of the Gunnison 
Basin, common. This type probably also occurs throughout 
northern Colorado on the lower mountain slopes, perhaps also in 
eastern Utah, northern New Mexico, or northern Arizona. 
Ecological Type. The following table lists conditions at 


climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component | Description 


Vegetation 


Bitterbrush, big sagebrush (neither mountain nor Wy oming), 
needle-and-thread, pine woods needlegrass; Arizona fescue and 
Parry oaigrass both absent 


Jeweencceceennenccenceccenncececes coc ccceecececocecnencceeccceowcceccooceceecnseccoccccccesceene: 





Jeo eeeececcensccncesncscenccocecoocececeecsecsosceeweneces: 


eo ceeccewecen enone. 


2a ceencceucacesouscccceccccecescnccecoeseccocececesceceeosecsoos: 


Phase 1. Sandy 
(n=12) 

30 - 55.3 - 84% 
33 - 50.0 - 81% 
3- 15.6 - 33% 
Rock Cover 7 - 18.6 - 46% 
Bare SoilCover 3- 10.2- 25% 
Total Live Cover 76 - 110.8 - 136% 
No. Species 19 - 27 - 34 


n=3 
42 - 54.1 - 63% 
34 - 45.0 - 55% 
10 - 18.3 - 25% 
2-9.8- 17% 
2-73-11 
96 - 54.1 - 63% 
27 - 30 - 32 


Shrub Cover 
Gram. Cover 
Forb Cover 


Plant Associations. Purshia tridentata-Artemisia 
tridentata/Stipa comata, described as new here, based on Purshia 
tridentata/Stipa comata Daubenmire 1970, Hess 1981. This 
plant association as found in the Gunnison Basin is Phase Stipa 
pinetorum, described as new here. There are two phases of the 
Ecological Type here: Phase © Sandy soils; and Phase ® 
Clayey or Loamy Soils. 

Soils: Phase © Sandy Sampled as Typic and Lithic 
Haploborolls and Argiborolls, most Sandy-Skeletal (especially if 
Lithic), permeability ranged from well-drained to excessively 


Phase 2. Clayey or Loamy 


Variations. 
Phase 1 Phase 2 
Vegetation Typical Typical 
Soils Sandy Texture, WD - VW - Loamy-Skeletal or 
XW Fine-Loamy, MD - MD - WD 
Landform | 5 - 35% slope, 8240 - 9040 | 2 - 10% slope, 8100 - 8990 


ft tt 
Geology 


Water 


Climate 





Vegetation: Diversity low, TLC/S is 2.8-7.2. 


Comments 


Max. 0.5-0.6 mPUTR2-ARTR2-CHVI8, other shrubs in lower layer 


Always some surface gravel; more in phase 1 


More cover in Phase 1 





well-drained; average was very well-drained. Phase @ Clayey- 
Loamy Sampled as Lithic (or Shallow) Argiborolls and 
Haploborolls, Loamy-Skeletal or Fine-Loamy, permeability 
ranged from moderately drained to well-drained; average was 










Phase 1. Sandy Phase 2. Clayey-Loamy Comments 
Total Depth 26-544-93cm 13-25.7-36cm Deeper in Phase 1 


Mollic Depth 7-28.1-61cm 13-223-36cm 
Permeability  38-56.2-74 23 - 38.3 - 48 






Less in Phase 2 





435 


29. Big Sagebrush-Antelope Bitterbrush Series 
Landforms and Geology. Gentle to moderate slopes, a 
variety of aspects, to 9,100 ft. 
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Phase 1. Sandy Phase 2. Clayey-Loamy 








Elevation 8240 - 8833 - 9040 ft 8100 - 8643 - 8990 ft 
Aspect 90 - 197 - 292° (r=0.54) 103 - 148 - 326° (r=0.15) 
Slope 5 - 18.2 - 35% 2-5.7- 10% 





Formation Residual to Colluvial, from a wide variety of sources, 
Sedimentary-Igneous-Metamorphic. Low to moderate potential 
for mass movement, depending on slope angle. 
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29. Big Sagebrush-Antelope Bitterbrush Series 


Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 





Bitterbrush-sagebrush/needlegrass 














Production, |b/ac/yr 




















Community Types 





























Seral Shrub raminoi 
Community Type Status} #8 | Cover Cover 
A. Bitterbrush-big LS 45-85% 30-60% 
sagebrush- 
muttongrass- 
needlegrasses-sedges 





B. Big sagebrush- 
needlegrasses-muttongrass- 
sparse bitterbrush 















C. Big sagebrush- 
bluegrasses- 
sparse bitterbrush 






oe nt 





Forb Cover 


8 
EM-MS| 5 | 30-75% 35-80% 108-232.3-312 146-336.3-648 
(50-450) (80-725) 
and needle-and thread 
254 258 
(100-450) (200-650) 

















Shrub Prod., Ib/ac/yr 
336-679. 0-1285 
(300-1400) 


Comments 
‘Needlegrasses' includes 
pine woods needlegrass 
and needle-and thread 


Forage Prod., |b/ac/yr 
94-215.3-359 
(75-650) 













‘Needlegrasses' includes 
pine woods needlegrass 
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29. Big Sagebrush-Antelope Bitterbrush Series 

Succession. Seral stage determination should compare with 
Community Type A. 

Browsing by deer, elk, or cattle will result in reduction in 
bitterbrush cover, decreases in palatable graminoids, and 
increases in weeds and forbs and bare soil. 

Another significant disturbance in this type is_ the 
combination of drought and insect infestations, which leads to 
partial or complete mortality of bitterbrush plants. 

Related Types. Related to big sagebrush/muttongrass-pine 
needlegrass, which does not have any bitterbrush and is on less 
permeable soils. Related to bitterbrush-big sagebrush/Arizona 
fescue, which has Arizona fescue present and is on more 
permeable soils in rainshadow climates. 

Adjacent Types. Cottonwood or yellow willow riparian areas 
(or the “meadows” seral to them) on moister sites. Montane 
windswept grassland on more dry, exposed sites. Serviceberry 
shrubland on more protected sites. Black sagebrush on sites (or 
microsites) with soils shallower to heavy clay. 

Wildlife Management. Obstruction is 40-75%, Moderate to 
Very High in 0-0.5 m Sector; and zero above 0.5 m. 





CT.A 
Cvr__Cnst Cvr_ _Cnst Cvr_ _Cnst Cvr__Cnst 


100 
0 


100 


100 


100 


Resource Values. 
Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 


C1.B 


13 
100 
13 
100 
13 
7 
40 
33 
100 
80 
40 


Ct A Ct'sB&C 
fa ee 
3-4 3-4 
4-5 4-5 
3-4 3-4 
pisarrase| ree 
3-4 3-4 
f2 9-3 
1 1 
3-4 ; 
6 a 





POP PHM —H— MODMY WW + 
' 
WwW wWwWwWwWwrnMrW wo SSM 


RO A PAS PO PDP — CP WH & — & & 
‘ 
WwWWwWWwwWnNlwothhentl f+ 


bearberry 

big sagebrush 
dwarf rabbitbrush 
Douglas rabbitbrush 
rabbitbrush 

broom snakeweed 
granite gilia 
Oregon-grape 
antelope bitterbrush 
mountain snowberry 
gray horsebrush 


crested wheatgrass 
fringed brome 

sedge 

threadleaf sedge 
needieleaf sedge 

blue grama 

bottlebrush squirreltail 
Rocky Mountain fescue 
praine junegrass 
mountain muhly 
westem wheatgrass 
bluegrass 

muttongrass 

Sandberg bluegrass 
needlegrass 
needle-and-thread 
Letterman needlegrass 
pine woods needlegrass 


Geyer onion 

yellow stonecrop 
northem rock-jasmine 
pussytoes 

rose pussytoes 
fringed sagebrush 
milkvetch 

Gunnison mariposa 


Habitat Season Preference  Jypical Use 
Species Component Intensity 
Sage Grouse _—_ Nest/Brood Spring Mod. High Mod. 
Sage Grouse Summer Summer Mod. Mod. Low 
Mule Deer Browse, Late-Win-Early High Mod-Mod.High 
Elk Browse, Same Low Low-VeryLow 
Forage 
Ecological Type SS2.0 Phase 1 Phase 2 CTC Whole ET 
Cvr__Cnst Cvr__Cnst 
TREES 
SHRUBS 
ARUV Arctostaphylos uva-ursi 0.5 8 0.0 + 33 07 
ARTR2 Artemisia tridentata 23.6 100 34.3 100 23.4 
CHDE2 Chrysothamnus depressus 09 17 -- 0 -- 
CHVI8 Chrysothamnus viscidiflorus 2.4 100 0.7 100 2.4 
CHVIPS Chrysothamnus viscidiflorus ssp. pumilus 06 17 -- 0 0.9 
GUSA2 Gutierrezia sarothrae 03 8 -- 0 -- 
LEPU Leptodactylon pungens 0.2 42 0.0 33 0.2 
MARE11 Mahonia repens O:2ae 33 0.0 33 0.3 
PUTR2 Purshia tridentata 141 100 13.8 100 21.0 
SYRO Symphoricarpos rotundifolius yey WK 5.25.67 27 
TECA2 Tetradymia canescens 04 50 -- 0 0.6 
GRAMINOIDS 
AGCR Agropyron cristatum 0.3 8 -- 0 0.4 
BRCA10 Bromopsis canadensis 0.1 8 0:3 e533 0.3 
CAREX Carex PIR WY 40 67 40 
CAFI Carex filifolia Te) as -- 0 0.9 
CASTE3 Carex stenophylla ssp. eleocharis 2S -- 0 3.4 
CHGR15 = Chondrosum gracile 42 58 -- 0 0.3 
ELEL5S Elymus elymoides 3.3 100 2.3 100 27 
FESA Festuca saximontana 0.3 8 0:0 #33 0.4 
KOMA Koeleria macrantha 50mm Ol 2.4 100 fa 
MUMO Muhlenbergia montana 0.27 33 - 0 03 
PASM Pascopyrum smithii 0.0 17 09 33 -- 
POA Poa 2.1 8 yaa 38 -- 
POFE Poa fendleniana 122 83 11.5 100 17.1 
POSE Poa secunda 2.1 8 -- 0 -- 
STIPA Stipa -- 0 1 Oa -- 
STCO04 Stipa comata 93 83 75100 6.1 
STLE4 Stipa lettermanii 00 F 17 86 33 -- 
STPI2 Stipa pinetorum 48 83 29 33 44 
FORBS 
ALGE Allium geyeri -- 0 ye - 
AMLA6 Amerosedum lanceolatum 0708 25 Ogos 1.0 
ANSE4 Androsace septentrionalis 0.1.33 04 67 0.1 
ANPA4 Antennania parvifolia A.B So 44 100 2.1 
ANRO2 Antennaria rosea 0.7 8 -- 0 -- 
ARFR4 Artemisia frigida 200 -- 0 11 
ASTRA Astragalus Otay -- 0 0.1 
CAGU Calochortus gunnisonii O33 07 67 0.1 
CALI4 Castilleja lineariifolia 10 42 OOS 15 
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25 = 0 - 0 0.4 
22.0 100 44.2 100 25.7 

03 20 45 50 07 

19 100 14 100 om 

13 0.0 20 -- 0 0.5 
0 > 0 15 50 0.2 
38 0.2 60 = 0 0.2 
25 0.0 40 0.2 50 0.2 
76 100 1.8 100 14.0 

1 2.2 80 2.3 100 25 
50 0.0 20 03 50 0.3 
13 -- 0 =- 0 0.2 
25 == 0 = 0 0.1 
50 16 60 - 0 2.6 
13 = 0 23 90 0.8 
25 05 20 -- 0 1.8 
50 94 60 - 0 3.3 
3.6 100 3.8 100 3.1 

25 - 0 -- 0 0.2 
75 04 60 79 100 5.0 
25 0.0 40 - 0 0.1 
0 0.0 40 13 50 0.2 
0 5.0 20 3:27.00 73) 
74 «60 3.4 100 12.0 

0 - 0 12.6 50 iy! 
0 = 0 2.8 50 0.4 
88 16.7 100 Lebel 8.9 
0 01 40 12.9 50 1.8 
75 5.1). 80 ey jit 44 
0 04 20 - 0 0.1 
38 O20 -- 0 0.6 
50 0.2 20 0.0 50 0.2 
75 3.0 60 17 $0 2.3 
0 -- 0 43 50 0.6 
25 1.0 80 = 0 0.9 
13 -- 0 1.3 50 0.2 
38 01 40 0.9 50 0.2 
63 0.0 20 - 0 0.8 


Wyoming paintbrush 


29. Big Sagebrush-Antelope Bitterbrush Series 


Ecological Type $S2.0 Phase 1 Phase 2 CTA CT.B C.1.C Whole ET 
rst Cv Cnst__—Cvr_—Cnst__—Cvr_—Cnst__—SsCwr_—Cnst__—cvr_ _Cnst___ 
ERC024 Eremogone congesta 10" 725 -- 0 inst yes 0.0 20 -- 0 0.8 20 desert sandwort 
ERIGE2 = Erigeron Ot 38 -- 0 tn 0 03 20 -- 0 01 7  fleabane 
EREA Erigeron eatonii 15e75 07 67 19 88 03 40 19 100 1.4 73 — Eaton fleabane 
ERPU2 Erigeron pumilus 030533 05 «33 05 38 0.2 40 - 0 04 33 — low fleabane 
ERSP4 Erigeron speciosus -- 0 10 33 04 33a gas oO - 0 0.2 7 — Oregon fleabane 
ERSU2 Erigeron subtrinervis Aine Eg 0 02 2 - 0 = 0 0.1 13  threenerve fleabane 
ERRA3 Eriogonum racemosum OPE BS 01 67 05 88 0.7 80 05 50 0.6 80  redroot buckwheat 
ERSU11 Eriogonum subalpinum 01 8 06 33 OSes -- 0 -- 0 0.2 13 — sulfurflower 
ERUM Eriogonum umbellatum Dio aeie 0.0 33 0.5 we25 0.0 20 -- 0 0.3. 20 — sulfur buckwheat 
GADI2 Gayophytum diffusum 0.2 8 -- 0 -- 0 04 20 -- 0 0.1 7 Spreading groundsmoke 
GARA2 Gayophytum ramosissimum O50 0.4 100 U3" 263 7 he wal 8 05 50 09 60 hairstem ground smoke 
IPAG Ipomopsis aggregata 01 17 0.2) 3d O27 0.0 20 -- 0 0.1 20 — trumpetgilia 
LALE2 Lathyrus leucanthus 04 17 -- 0 04 13 03 20 -- 0 0.3. 13 aspen peavine 
LUAR3 Lupinus argenteus 0.0 8 le? E83 0.0 13 -- 0 26h = 50 0.3 13 _ silvery lupine 
LUSE4 Lupinus sericeus 03 8 -- 0 04 a3 -- 0 -- 0 0.2 U/ silky lupine 
ORLU2 Orthocarpus luteus 020s, 00 733 Ose) 0.0 20 -- 0 0.2 20 yellow owl-clover 
PETES Penstemon teucrioides 0:7 Bee? 07 67 10) V9 0.4 60 Thing toys) 07 67 _ beardtongue 
PHHO Phlox hoodii 09 42 04 33 Opes 12 80 -- 0 0.8 40 Hood's phlox 
PHMU3 Phlox multiflora OF Sul date. 933 (aya) ae) 0.1 20 i Pcstt, 0.3 20 _ flowery phlox 
POHI6 Potentilla hippiana ORs 17 -- 0 OS 25 -- 0 -- 0 0 a horse cinquefoil 
POPUS Potentilla pulcherrima Ort? 0.4 100 01 38 0.3) 20 0.0 50 0:2 "33 beauty cinquefoil 
TRRUS Trifolium rusbyi SR AW 0.4 67 01 13 0:25 20 0.5 100 0.2 27 — Rusby clover 
WYAR Wyethia arizonica -- 0 2.05 67, -- 0 0.0 20 30 ae 50 04-313 mule's ears 
FORB forb unknown Us} XS) 0:3. «67 Orieren 2S 0.0 40 17 100 0.3. 40 — unknown forb 
GROUND COVER 
.BARESO bare soil 10.2 100 73 100 8.1 100 10.9 100 12.6 100 96 100 bare soil 
LITTER litter and duff 68.0 100 79.4 100 72.2 100 65.1 100 75.3 100 70.3. 100 — duff litter 
SMGRAV small gravel < 1 cm O29, -- 0 08.143 1.0 20 5.5 50 15 20 — small gravel 
.LGGRAV large gravel 1-10 cm OE. 28) -- 0 Osa ds: 03 20 0.8 50 04 20 large gravel 
GRAV gravel 0.2-10 cm 11-9). 75 6.1 100 125 88 12.0 80 O75 10.8 80 0.2-10cmgravel 
COBBLE cobble 10-25 cm 29 75 O0ecs lal SG 48 60 1.0 100 23 67 — cobble 
STONES stone > 25cm 1358 19 67 14 75 19 40 04 50 14 60 — stone 
.BEDROC _ bedrock exposed -- 0 {ym ek Oem -- 0 -- 0 0.4 y exposed bedrock 
LIVEPL live plant bases 3.3 92 3.5 100 29 100 39 80 3.5 100 33 693 live plant bases 
BRY mosses + lichens on soil 0.6 50 LO} PRY / 0.6 63 05 60 -- 0 0.5 53  onsoil mosses + lichens 
CHEN lichen on soil 05° 17 -- 0 -- 0 03 20 ZOO 0.4 13 — onsoil lichen 
LOWPIE droppings cattle 04 17 03 67 0.6") 13 01 40 04 50 0.4 27 cattle droppings 
.DEERPE droppings deer 09 92 O20 67 OF, 75 1.1 100 0.4 100 0.8 87  deerdroppings 
ELKPEL — droppings elk 2 Senos, O:5yyn67, 2:0} 475 Se 180 4.1 100 2.1 80 — elk droppings 
RABBIT —_—_ droppings rabbit 04 42 -- 0 0.0 38 09 20 0.0 50 OST as rabbit droppings 
WOOD wood > 1 in diam. T1375 2.8 100 14 88 Tei 80 20M SO 1.6 80  >41indiam. wood 
W00D13_~—-wood 1-3 in diam. 03,0717 -- 0 OS eeuls -- 0 0.0 50 Osi 13 1-3 in diam. Wood 








Distinguishing Features. Big sagebrush (neither Wyoming Variations. 
nor mountain), Parry oatgrass, Arizona fescue, Argiborolls, Phase 1 Phase 2 Phase 3 
upper Montane, Residual or Colluvial. Vegetation| Parry oatgrass | Big sagebrush and | Mountain muhly 
Distribution. Flats and slopes in the upper Montane of the Arizona fescue | and/or Rocky Mtn. 
Gunnison Basin, common. This type probably also occurs Soils | Argiborolls, Skeletal;| | Haploborolls & | Argiborolls, Skeletal; 
throughout southwestern Colorado on the lower mountain slopes, PD - MD - MD Argiborolls, MD - WD - VW 
perhaps also in eastern Utah, northern New Mexico, or northern Skeletal, some 
Arizona Fragmental 
Ecological Type. The following table lists conditions at ; MD - WD - VW 
climax, common to the whole Ecological Type. Phase variations Landform | 8900 - 10110 ft 8630 - 10120 tt 8620 - 9960 ft 
and community types (seral expressions) are described below. Coron) 
Component |Description 
Vegetation | Big sagebrush (neither mountain nor Wy oming), Parry Water 





oatgrass and/or Arizona fescue present, mountain muhly Climate | Deep Rainshadow | Partial Rainshadow | Partial Rainshadow 
and/or Rocky Mountain fescue present bitlerbrush absent 


Soils Haploborolls or Argiborolls, mostly Skeletal or Fragmental, 
mocerately drained to very well- drained 


galls 


Landform _ | Gentle tp steep slopes 
Water 
Climate 
Other 


Vegetation: Diversity low, TLC/S is 3.5-7.9. 




















439 


29. Big Sagebrush-Antelope Bitterbrush Series 








Phase 1. DAPA2 Phase 2. ARTR2- 


(n=16) FEAR2 (n=15) 
Shrub Cover 12 - 27.8 - 53% 12 - 37.9 - 63% 
Gram. Cover 50 - 80.0 - 142% 27 - 59.0 - 114% 
Forb Cover 17 - 33.2 - 61% 4-25.4- 67% 
Rock Cover 0- 17.0 - 47% 4- 27.5 - 60% 
Bare Soil Cover 3- 13.8 - 28% 1- 10.7 - 34% 
Total Live Cover 94 - 141.1 - 208% 79 - 122.5 - 233% 
No. Species 16 - 24 - 34 18 - 24 - 30 





Plant Associations. Artemisia tridentata/Danthonia parryi- 
Festuca arizonica, described as new here. I have not been able to 
find a previous description of this. In the Gunnison Basin, some 
of these sites have Muhlenbergia montana (or Festuca 
saximontana) in them, others do not; there are not any other 
noticeable differences between these two groups when 
Danthonia parryi is present; but there are noticeable differences 






Phase 
1. Typical 


ARTR2 ARTR2 ET 
8000-9200 ft 1.0 
8500-9400 ft 1.0 


Combined: )- 4.0 
8600-10000 ft ) 


DAPA2- FEAR2| 8990-9800 ft 
9300-10100 ft 


Understory 
STPI2- STCO4 








4.0 
4.0 


1. Typical 














2. TECA2-CHDE2} 8100-9000 ft 
2. ARTR2-FEAR2 






3. MUMO-FESA 


















Phase 3. ARTR2- Comments 
FEAR2-MUMO- 
FESA (n=12) 
18 - 28.2- 46% Max. 0.4-0.5 m, ARTR2-CHNA-CHVI8 
33 - 67.3- 116% More in Phase 1 
0- 20.7- 105% More in Phase 1 
0- 23.0- 55% Usually some surface gravel; less in Phase 1 
9-18.7-35% More bare soil in Phase 3 
60 - 110.5 - 175% 









15-21-29 





between the two groups when Danthonia parryi is absent. There 
are three phases of the Ecological Type here: Phase © DAPA2, 
the typical Phase, Typic Argiborolls in moderate to deep 
rainshadow; Phase ®@ ARTR2-FEAR2, Argiborolls of various 
kinds outside rainshadow; and Phase @® ARTR2-FEAR2- 
MUMO-FESA, Argiborolls of various kinds, in moderate 
rainshadow. 




















PUTR2-ARTR2  PUTR2 ET Phase 
8200-9100 ft 2.0 1. Sandy 
2.0 2. Loamy-Sk to Fine-Lo 
8300-9600 3. FEAR2 





8600-9600 5.0 


8700-9000 ft 
8700-9000 ft 


4. FEAR2-MUMO-FESA 


1. DAPA2 
2. DAPA2-MUMO 















Various combinations of sagebrush, bitterbrush, and grasses in different Ecological Types (ET) 
with big sagebrush and Arizona fescue or pine needlegrass dominant 


Soils: | Phase © DAPA2 Sampled mostly as Typic 
Argiborolls, most were Skeletal, permeability ranged from 
poorly drained to well-drained; average was moderately drained. 
Phase @ ARTR2-FEAR2 Sampled as Haploborolls and 
Argiborolls, all were Skeletal and some were Fragmental, 
permeability ranged from moderately drained to very well- 


drained; average was well-drained. Phase ®@ ARTR2-FEAR2- 
MUMO-FESA Sampled as Argiborolls, Skeletal (some Loamy, 
some Clayey). There were also two Haploborolls, Sandy- 
Skeletal, and two Aridisols, both Skeletal. Permeability ranged 
from moderately drained to very well-drained; average was well- 
drained. 


Phase 1.DAPA2 Phase 2. ARTR2-FEAR2 Phase 3. ARTR2-FEAR2- MUMO-FESA _ Comments 


37 - 56.5- 81cm 
6- 25.8- 59cm 
15 - 31.9 - 49 


31-51.5-78cm 
0- 20.7- 41cm 
24 - 47.6 - 64 


Total Depth 


Mollic Depth 
Permeability 


35- 75.3-140cm 
0- 21.8- 48cm 
19 - 45.1- 70 


Deeper in Phase 3 


Less in Phase 1 





Landforms and Geology. Gentle to steep slopes, all aspects, 8,620 to 10,120 ft. 


Phase 1. DAPA2 
8990 - 9477 - 10100 ft 
2- 171 - 326° (r=0.14) 

6- 19.0 - 47% 


Elevation 
Aspect 


Slope 1- 15.0 - 41% 


Formation Residual to Colluvial, from a wide variety of sources, 
Igneous-Sedimentary-Glacial. Low to moderate potential for 
mass movement. 
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Phase 2. ARTR2-FEAR2 Phase 3. ARTR2-FEAR2- MUMO-FESA _ Comments 
8630 - 9101 - 10120 ft 
97 - 280 - 342° (r=0.47) 


8620 - 9392 - 9960 ft 
58 - 114 - 352° (r=0.22) 
0 - 22.8- 51% 





Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Dry microclimate, but vegetation cover and coarse 
fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 











Production, Ib/ac/yr 


20 30 40 50 60 70 


Succession. Seral stage determination should use Community 
Type A if Parry oatgrass is present; and C.T. E if DAPA2 is not 
present. 

Browsing by deer, elk, or cattle will result in decreases in 
palatable graminoids (especially Arizona fescue and mountain 
muhly), and increases in weeds and forbs and bare soil. 

Related Types. Related to big sagebrush/muttongrass-pine 
needlegrass, which does not have any Arizona fescue or muhly, 
and is on less permeable soils. Related to bitterbrush-big 
sagebrush/Arizona fescue, which has bitterbrush present and is 
on more permeable soils. 

Adjacent Types. Cottonwood, blue spruce, or tall willow 
riparian areas (or the “meadows” seral to them) on moister sites. 
Douglas-fir, aspen, lodgepole pine, blue spruce, or spruce-fir 
forests on more upland, better-drained sites with Alfisols or 
Inceptisols. Montane windswept grassland on more dry, exposed 
sites. Serviceberry shrubland on more protected sites. Black 
sagebrush on sites (or microsites) with soils shallower to heavy 
clay. 


Bitterbrush-Sagebrush Communities 





80 90 






29. Big Sagebrush-Antelope Bitterbrush Series 
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Cover by Life Form, % 


“= 6 









| BB | __50-70-100% (MH-H-VH)__|___—0-10-30%(VL-L-ML)__| 
Mi RS 
0-2-10% (VL 
55-72-80% (MH-VH-VH 0-7.5-15% (VL-VL-L 





Habitat Season Preference Typieal Use. 
Species Component Intensity 
Sage Grouse Lek Early Spring Mod. Low Low (too much 

snow) 
Sage Grouse _Nest/Brood Spring Mod. Low Low (too much 
snow) 
Sage Grouse Summer Summer Mod. Mod. 
Mule Deer Forage  Early-Sum-Late Low Very Low 
Elk Forage Same Low Low-VeryLow 
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29. Big Sagebrush-Antelope Bitterbrush Series 





Community Types 


Community Type Seral if Shrub Graminoid Forb Shrub Prod., Forage Prod., | Comments 
Status Cover Cover Cover lb/ac/yr Ib/ac/yr 


A. Big sagebrush- LS 15-60% 60-145% (75-750) (500-1400) ‘Muhly' is usually mountain or slimstem 
Parry oatgrass- 

(muhly-) Arizona 

fescue-Ssedges 































B. Arizona fescue- ia 2 ea | eon) 
muhly-big sagebrush- | eon) 
sparse Parry oatgrass 


‘Muhly' is usually mountain or slimstem. 'Grasses' are 
such as junegrass, bluegrass, squirrettail, 






(500-1400) 






















C. Sedges-grasses- Es au 10% 

Arizona fescue-big 

sagebrush 

Arizona fescue- 

F. Big sagebrush- 25-80% 40-120% | eer este) i Siriaas | fescue is sometimes sparse 
grasses-Arizona | eer este) 

fescue-muhl 

)mountain muhly- 


D. Big sagebrush- aa hi aad Recbe (100-500) (200-600) 
grasses-Arizona 
fescue 
E. Big sagebrush- me id int ee (300-1200) (1200-1500) 
sedges-grasses- 
muhl 
G. Big sagebrush- Es LS 25-40% 40-100% (50-200) (400-1300) co oe fescue is sometimes missing 
(Arizona fescue- 
grasses 
Resource Values. 














Resource Value Ct. A Ct.B Ct.C &D F Ct. G 

Potential Cattle Forage Production 4 2-3 2 3-4 2-4 

Grazing Suitability 3-4 3-4 3-4 3-4 3-4 
Developed Recreation 2 2-3 2-3 2-3 2 
Dispersed Recreation 2 2-3 2-3 2-3 2 

Scenic 2 3 alba| 2 IGS PAgah| og a 223 | 

Road & Trail Stability 1-2 2-3 2-3 1-2 1-2 
Construction Suitability 1 1 1 0-1 1 
Deer & Elk Hiding Cover 1 1-2 1 lao 1 

Deer & Elk Forage & Browse 1-2 1-2 1-2 1-2 1-2 

Sage Grouse Cover 6 5 4-5 6 5-6 

Sage Grouse Lek Potential 4-5 4-5 4-5 4-5 4-5 

Sage Grouse Nesting/Brood Potential 3-4 3-4 3-4 3-4 3-4 

Sage Grouse Summer Potential 4-5 4-5 4-5 4-5 4-5 
Watershed Protection 2 2 2 2 2 

Soil Stability 2-3 2-3 3-4 2-3 3-4 

Risk of Soil Loss - Natural 1-2 1-2 1-2 1-2 1-2 

Risk of Soil Loss - Management 3-4 3-4 2-3 3-4 2-3 

Risk of Permanent Depletion - Range 3-4 3-4 3-4 3-4 3-4 
Risk of Permanent Depletion - Wildlife 1 1 1 1 1 

Resource Cost of Management 3-4 3-4 3-4 3-4 3-4 

Cost of Rehabilitation 1-2 1-2 1-2 1-2 1-2 


Ecological Type $S4.0 Phase 1 Phase 2 Phase 3 





) Whole ET 
Cvr Cnst__Cvr Cnst___Cvr Cnst__Cvr Cnst__Cvr Cnst__—Cvr Cnst Cyr Cnst Cvr Cnst___Cvr Cnst___Cvr Cnst_—_—Cvr Cnst 








TREES 

SHRUBS 
AMAL2 = Amelanchier alnifolia 0.1 6 ONE, - 0 0.2 11 - 0 - 0 == i0 0.9 33 - 0 ee!) 0.1. 5 Saskatoon serviceberry 
ARNO4 = Artemisia nova - 0 15 33 1.4 25 - 0 0.8 11 - 0 1.1 20 - 0 2.6 50 0.2 20 0.9 19 black sagebrush 
ARTR2 Artemisia tridentata 26.3100 30.2100 = 24.2100 = 27.8100 = 23.8100 21.5100 = 295100 = 41.7100 += 28.3100 += 20.3100 ~= 27.1100 big sagebrush 
CHNA2 —Chrysothamnus nauseosus 0.2 19 0.6 27 0.0 25 0.3 11 0.0 22 - 0 1.1 40 =a 0 0.4 30 0.0 40 0.3 23 rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 0.5 63 1.0 53 0.6 42 0.1 33 0.8 67 0.2100 1.0 80 0.1 33 1.3 60 0.7 20 0.7 54 Douglas rabbitbrush 
CHVIP5 — Chrysothamnus viscidiflorus ssp. pumilus 0.1 13 0.8 27 0.4 17 - 0 0.6 44 - 0 1.7 40 - 0 0.4 10 0.3 20 0.4 19 — rabbitbrush 
GUSA2 _—_ Gutierrezia sarothrae 0.4 13 0.1 27 0.2 8 0.6 22 - 0 - 0 - 0 - 0 0.4 50 ee) ii) 0.2 16 broom snakeweed 
PIRIG Picradenia richardsonii 0.6 38 0.5 40 0.4 33 0.1 22 1.1 44 0.1100 0.6 40 - O 0.6 40 0.4 40 0.5 37 — pingue 
ROWO Rosa woodsii 0.1 13 03 13 0.3 17 - 0 0.1 22 - 0 0.1 20 1.6 67 - O 0.5 20 0.2 14 Woods rose 
SYRO Symphoricarpos rotundifolius 0.1 6 2.3 67 0.2 33 0.1 11 0.2 22 - 0 0.8 80 1.4100 2.8 40 0.0 20 0.9 35 mountain snowberry 
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Ecological Type $S4.0 
GRAMINOIDS 
BRPO5 — Bromopsis porteri 
CAREX Carex 
CADO2 ~—— Carex douglasii 
CAFI Carex filifolia 
CAFO3 _— Carex foenea 
CAOB4 ~— Carex obtusata 
CAPI7 Carex pityophila 
CASTE3 Carex stenophylla ssp. eleocharis 
CHGR15 Chondrosum gracile 
DAPA2 _ Danthonia parryi 
ELEL5 Elymus elymoides 
ELTR7 _ Elymus trachycalus 
FEAR2 Festuca anzonica 
FEID Festuca idahoensis 
FESA Festuca saximontana 
KOMA Koeleria macrantha 
MUFI Muhlenbergia filiculmis 
MUFI2 Muhlenbergia filiformis 
MUMO ~—- Muhlenbergia montana 
POFE Poa fendleriana 
PONEI2 Poanemoralis ssp. interior 
POSE Poa secunda 
STCO4 — Stipa comata 
STHY6 = Stipa hymenoides 
STLE4 Stipa lettermanii 
STPI2 Stipa pinetorum 
FORBS 
ACLA5 Achillea lanulosa 
AMLA6 Amerosedum lanceolatum 
ANSE4 _ Androsace septentrionalis 
ANPA4  Antennania parvifolia 
ANRO2 — Antennaria rosea 
ANRO3 — Antennaria rosulata 
ARFR4 Artemisia frigida 
ASMIO _ Astragalus miser var. oblongifolius 
CACH7 Castilleja chromosa 
CALI4 Castilleja lineariifolia 
COPA3 _Collinsia parviflora 
COUM Comandra umbellata 
ERFE3 Eremogone fendleri 
EREA Erigeron eatonii 
ERSU2 __ Erigeron subtrinervis 
ERRA3 —_Enogonum racemosum 
ERSU11 —_ Eriogonum subalpinum 
ERUM Eniogonum umbellatum 
ERTR15 — Erocallis triphylla 
GADR3 __ Gastrolychnis drummondii 
LALE2 Lathyrus leucanthus 
LESU3 Lepidotheca suaveolens 
LUAR3 _Lupinus argenteus 
LUSE4 Lupinus sericeus 
ORALP _ Oreoxis alpina ssp. pulverulenta 
ORLU2  Orthocarpus luteus 
OXDE2  Oxytropis deflexa 
OXLA3 —_ Oxytropis lamberti 
PENST — Penstemon 
PETES Penstemon teucrioides 
PHHO Phiox hoodii 
PHMU3 _—Phiox multiflora 
POCO13 ——Potentilla concinna 
POHI6 Potentilla hippiana 
POPUS _—Potentilla pulcherima 
TAOF Taraxacum officinale 
TRRUS ‘Trifolium rusbyi 
GROUND COVER 
.BARESO _ bare soil 
.LITTER litter and duff 
.SMGRAV_ small gravel < 1cm 
.LGGRAV large gravel 1-10 cm 
GRAV gravel 0.2-10 cm 
COBBLE cobble 10-25 cm 
STONES stone > 25cm 
.LIVEPL _ live plant bases 
.MOSSON moss on soil 
.LICHEN lichen on soil 
.COWPIE droppings cattle 
.DEERPE droppings deer 
ELKPEL droppings elk 
RABBIT droppings rabbit 
.WO0D13 wood 1-3 in diam. 


Phase 1 


Cvr Cnst 


0.6 


1.3 
0.9 
9.4 


5.7 


25 
0 
0 

13 
6 

31 
0 

25 
0 


15.4100 


07 
0.0 


63 
6 


18.4100 


15 
0.9 
10.5 
2.8 
0.5 
5.4 
3.6 
0.8 


0.1 
0.3 
1.0 


11 
06 
0.2 
0.5 
3.6 
0.4 
0.1 
2.3 
0.3 
2.0 


14 
0.5 
3.7 
0.4 
0.0 
0.0 
0.3 
0.1 
0.2 
1.3 
1.3 
2.4 
0.3 
11 
0.3 
1.6 
11 
0.3 
17 
0.5 
08 


25 
31 
94 
31 
6 
63 
81 
13 
0 
6 
0 
31 
31 


44 
13 
50 
13 
63 

6 
38 
38 
13 
69 

0 

0 
19 
25 
63 
38 


44 
50 
0 


13.8100 
68.6 100 
9.2100 


3.9 


23 


81 
0 
56 


1.6 13 


0.6 
11 
06 
0.9 
4 
1.2 
0.1 
1.3 


50 
56 
25 
50 
7 
81 
25 
75 


Cvr_Cnst 


0.0 7 
04 7 
- 0 
0.4 20 
- 0 
Sle 
0.8 47 
2.8 27 
0.0 7 
- 0 
13 80 
- 0 
18.0100 


4.0 67 


0.3 27 
0.7 20 
0.8 33 
0.0 7 
2.5 60 


0.2 20 
0.3 40 
0.1 13 
0.7 47 
04 7 
C2 a 
0.5 13 
2.1 60 
00 7 
0.3 47 
17 13 
0.3 20 
- 0 
0.6 27 
0.6 13 
04 7 
3.9 60 
0.4 13 
04 7 
02 7 
- 0 
07 13 
<0 
1.5 80 
0.6 27 
2.4 27 
0.1 13 
0.1 13 
0.1 13 
co ve tl) 
0.3 27 


10.7 100 
60.0100 
15.9 93 
8.0 93 
05 7 
1.7 53 
1.3 27 
1.8 93 
2.3 60 
2.2 67 
0.1 20 
1.6 67 
2.3 80 
0.2 33 
1.3 60 


Phase 2 


Cvr_Cnst 


05 8 
- 0 
07 8 
-~ 0 
3.2 17 
46 17 
1.2 42 
08 8 
08 8 
- 0 
0.6 58 
07 8 
20.0100 
- 0 
2.4 42 
75 83 
1.3 25 
- O 
12.6 75 
8.6 75 
- 0 
01 8 
1.1 25 
0.6 17 
00 8 
0.0 17 


01 8 
0.0 17 
0.1 50 
0.1 25 
0.6 67 
- 0 
0.2 33 
- 0 
- 0 


2.9 58 
- 0 
- 0 
00 8 
0.5 33 
00 8 
0.2 17 
- 0 


18.7100 
56.6100 
13.2 92 
6.4 92 
Se aly) 
2.1 58 
1.1 33 
1.8 67 
0.6 42 
1.4 25 
01 8 
0.8 67 
1.0 42 
0.3 25 
1.6 58 


Phase 3 


C.T.A 
Cvr_Cnst 


0.9 33 
ay 
ey 
2.3 22 
16 11 
9.5 22 
rt O 
10.1 44 
nk) 
24.2100 
0.4 44 
0.0 11 
15.3100 
23 33 
05 22 
10.2 89 
22 22 
0.8 11 
3.0 67 
41 78 
1.4 22 


0.9 44 
2.8 44 
0.5 33 
0.0 11 
0.0 11 
0.6 11 
0.2 44 
0.3 11 
= 0 
0.2 22 
- 0 
- 0 
1.7 56 
0.6 22 
2.0 22 
- 0 
0.4 33 
- 0 
2.0 33 
0.2 11 
1.3 67 
0.9 67 
1.1 56 
- 0 


10.6100 
75.1100 
6.3100 
2.3 78 
ose 
2.8 44 
a ih 
0.2 33 
1.6 56 
0.9 22 
1.4 67 
1.2 78 
0.7 67 
0.1 33 
0.7 67 


C.T.B 
Cvr_Cnst 


0.1 11 


1.0 11 
- 0 
3.6100 
- 0 
ee hl 
0.4 44 
1.4 33 
0.1 11 
0.2 22 
- 0 


16.9100 
52.9100 


| 13.0100 


10.9100 
- 0 
3.3100 
1.8 44 
1.0 78 
0.3 56 
1.1 56 
01°11 
0.9 89 
2.1100 
0.1 22 
1.5 67 


C.T.C 
Cvr_Cnst 


1.0 50 


2.4100 
- 0 
0.5 50 
eo oO 


10.4100 
76.2 100 
8.5 100 
2.1 50 


C.7.D 
Cvr_Cnst 


14.1100 
- 0 
a] 
10.0100 
0.2 40 
- 0 
- 0 
7.2100 
0.1 20 
0.5 20 
2.1 20 
0.5 20 
- 0 
49 80 


0.3 20 
1.8 40 
0.9 20 
- 0 
2.5 80 
- 0 
- 0 
0.3 60 
0.1 20 
0.2 60 
1.3 20 
- 0 
- 0 
3.7 60 
= 70 
0.2 40 
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CIE 
Cvr_Cnst 


0 
- 0 
0 
=O 


12.9 67 


' 
‘ 
ooooooon9e 


co}; 

> 

2 
conoo 


10.5100 
70.8100 
2.6100 
7.0100 
= m0 
2.1100 
45 67 
1.6100 
0.5 33 
- O 
- 0 
1.3100 
0.2 33 
0.8100 
2.4 67 


CTF 


Cvr_Cnst 


0.6 10 
0.6 10 


0 


0.6 30 


5.6 
0.1 
1.9 
1.0 
1.8 
0.9 


0 
20 
10 
20 
20 

0 
70 
10 


11.6100 


2.3 
10.2 
1.5 
1.3 
10.4 
47 
2.0 


0.8 
3.6 


0.1 
0.0 
0.2 
0.2 
0.6 
0.2 
0.1 


0.8 
0.3 
0.1 
Wy 
0.2 
0.8 
0.3 
0.4 
0.0 
11 
0.6 
2.7 


0.4 


0.1 
24 
0.7 
0.9 


0.3 


0.3 
0.4 


0 
40 
80 
20 

0 
20 
70 

0 
30 
40 

0 
10 
60 


20 
10 
50 
40 
50 

0 
20 
10 

0 
30 

0 
10 
20 
70 
20 
40 
10 
30 

0 
30 
20 
10 
60 

0 

0 
20 

0 
10 

0 
80 
30 
10 

0 
20 

0 
10 
30 


18.1100 
65.0100 


10.6 
37 
0.8 
0.6 
te 
0.6 
1.9 
0.3 
1.2 
0.5 
0.3 
1.3 


80 
80 
10 
10 

0 
70 
40 
50 
30 
50 
60 
30 
70 


CT.G 


Cvr_Cnst 


0.6 


60 
0 


19.3100 


1.2 


0 
20 


9.4100 


0.1 


20 
0 


17.5100 


10.6 
0.2 
2.2 
0.5 


0.0 
0.0 


0.1 
0.0 


11 
0.1 


14 


2.6 


0.1 
0.7 


0.0 


60 

0 
20 
40 
20 
20 
20 


0 
20 
60 

0 
80 

0 
40 

0 

0 
60 

0 
20 

0 

0 
40 
40 

0 
20 

0 

0 


foe} 
oooo 


nN 
oooo © ©& 


no 
ooo 


15.5100 
50.2 100 
20.3100 

6.7100 


2.9 
1.3 
3.0 
0.8 
1.4 
11 
2.1 


15 


0 
80 
60 
80 
60 
20 

0 
80 
60 

0 
60 


Whole ET 


Cvr Cnst 


0.4 
0.1 
0.2 
0.6 
1.2 
5.9 
0.6 
3.3 
0.2 
5.7 
0.9 
0.2 


14 
2 
2 

12 
if 

19 

28 

21 
5 

37 

67 
5 


18.7100 


0.5 
1.0 
93 
1.4 
0.2 
5.6 
79 
0.3 
1.2 
11 
0.2 
0.3 
1.8 


0.5 
0.5 
0.4 
0.2 
2.4 
0.1 
0.2 
1.0 
0.2 
1.3 
0.2 
0.2 
0.6 
11 
2.0 
0.4 
06 
0.1 
0.1 
0.3 
0.8 
0.1 
2.2 
0.6 
0.1 
1.0 
0.1 
0.7 
0.1 
2.0 
0.2 
1.2 
0.2 
0.8 
0.2 
0.4 
0.1 


9 
23 
91 
23 

2 
44 
77 

7 
12 
23 

7 
16 
40 


28 
16 
44 
14 
63 
2 
30 
28 
9 
58 
2 
7 
14 
37 
37 
40 
7 
14 
2 
33 
16 
2 
51 
7 
2 
19 
5 
12 
) 
63 
) 
16 
16 
37 
23 
23 
9 


14.1100 
62.2100 


12.6 
6.0 
0.2 
2.0 
1.4 
1.4 
1.4 
1.4 
0.4 
1.2 
1.5 
0.2 
1.4 


95 
88 

2 
56 
23 
70 
54 
40 
28 
70 
70 
28 
65 


nodding brome 

sedge 

Douglas sedge 
threadleaf sedge 
silvertop sedge 

blunt sedge 

sedge 

needleleaf sedge 

blue grama 

Parry oatgrass 
bottlebrush squirreltail 
slender wheatgrass 
Arizona fescue 

Idaho fescue 

Rocky Mountain fescue 
praine junegrass 
slimstem muhly 
pullup muhly 
mountain muhly 
muttongrass 

interior bluegrass 
Sandberg bluegrass 
needle-and-thread 
Indian ricegrass 
Letterman needlegrass 
pine woods needlegrass 


westem yarrow 
yellow stonecrop 
northem rock-jasmine 
pussytoes 

rose pussytoes 
pussytoes 

fringed sagebrush 
weedy milkvetch 
paintbrush 
Wyoming paintbrush 
blue-eyed Mary 
bastard toadflax 
desert sandwort 
Eaton fleabane 
threenerve fleabane 
redroot buckwheat 
sulfurflower 

sulfur buckwheat 
threeleaf lewisia 
alpine campion 
aspen peavine 
pineapple weed 
silvery lupine 

silky lupine 
alpine-parsely 
yellow owl-clover 
stemiess-loco 
Lambert crazyweed 
beard tongue 
beardtongue 
Hood's phlox 
flowery phlox 
elegant cinquefoil 
horse cinquefoil 
beauty cinquefoil 
common dandelion 
Rusby clover 


bare soil 

duff litter 

small gravel 
large gravel 
0.2-10 cm gravel 
cobble 

stone 

live plant bases 
on soil moss 

on soil lichen 
cattle droppings 
deer droppings 
elk droppings 
rabbit droppings 
1-3 in diam. woo 
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29. Big Sagebrush-Antelope Bitterbrush Series 





Distinguishing Features. Bitterbrush, big sagebrush (neither 
Wyoming nor mountain), Arizona fescue, Argiborolls or 
Haploborolls, Montane, Residual or Colluvial. 

Distribution. Slopes in the Montane of the Gunnison Basin, 
common. This type probably also occurs throughout southern 
Colorado on the lower mountain slopes, perhaps also in 
southeastern Utah, northern New Mexico, or northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 


Component |Description 
Vegetation | Bitferbrush, big sagebrush, Arizona fescue and/or Parry 
oatgrass, mountain muhly and/or Rocky Mountain fescue 










Typic Argiborolls, mostly Skeletal, moderately drained to 
excessively well-drained 

Gentle to moderately steep slopes and benches, saddles 
and ridges 







Moderate rainshadow or outside rainshadow 





Variations. 
Phase 1 Phase 2 Phase 3 Phase 4 
Vegetation Parry oatgrass Parry oatgrass and mountain Arizona fescue Anzona fescue with mountain 








muhly 
Soils Typic Argiboralls, Typic Argiborolls, 
Loamy-Skeletal or Loamy-Skeletal, VW 
Clayey-Skeletal, all WD 

Landform Northerly, 8700 - 8960 ft Southerly, 8940 - 8960 ft 
Geology 

Water 

Climate 


Vegetation: Diversity low, TLC/S is 2.5-9.3. 





Phase 1. DAPA2 Phase 2. DAPA2- 





No. Species 21-29-35 19-20-21 17-27-35 





Plant Associations. Purshia tridentata-Artemisia 
tridentata/Festuca arizonica, described as new here. There are 
four phases of the Ecological Type here: © Purshia tridentata- 
Artemisia tridentata/Festuca arizonica phase Danthonia parryi, 
described as new here. @ Purshia_ tridentata-Artemisia 
tridentata/Festuca  arizonica phase Danthonia parryi- 
Muhlenbergia montana, described as new here. @ Purshia 
tridentata-Artemisia tridentata/Festuca arizonica phase Festuca 
arizonica, the typical phase. © Purshia tridentata-Artemisia 
tridentata/Festuca arizonica phase Festuca 
Muhlenbergia montana-Festuca saximontana. 


arizonica- 


Phase 3. FEAR2 Phase 4. FEAR2- 


(n=5) MUMO (n=2) (n=14) MUMO-FESA (n=6) 
Shrub Cover 23-36.0-49% 6-31.8-58% 29-51.4-80% 22-42.3-67% 0.3-0.6 m, ARTR2-PUTR2, others in lower layer 
Gram. Cover 49-68.7-86% 64-75.9-87% 30-65.4-147%  33-54.9-100% 
Forb Cover 14-26.5-36% 14-14.8-16% 1-15.3-49% 2-14.5-21% More forbs in Phase 1 
Rock Cover 6-25.3-43% 23-26.8-30% 2-24.1-68% 11-22.6-31 Much surface gravel 
Bare Soil Cover 16-21.7-35% 7-10.2-13% 0-11.3-36% 1-18.4-45% 
Total Live Cover 106-131.2-165 107-122.4-137%  82-131.9-216%  81-112.0-150% 





muhly or Rocky Mtn. fescue 


Typic or Lithic Argiborolls- 
Haploborolls-Haplargids, 
MD - WD - XW 


Not Northerly, 8640 - 9600 ft 


Typic Argiborolls, Loamy-Skeletal, 


All Aspects, 8380 - 9600 ft 









Comments 











15-20-31 


Soils: Phase © DAPA2 Sampled as Typic Argiborolls, 
Loamy-Skeletal and Clayey-Skeletal, permeabilities were all 
well-drained. Phase @ DAPA2-MUMO Sampled as Typic 
Argiborolls, Loamy-Skeletal, permeability of the one sample was 
very well-drained. Phase ® FEAR2 Sampled mostly as Typic 
Argiborolls, Loamy-Skeletal; there were a few Haploborolls; 
permeability ranged from moderately drained to excessively 
well-drained, averaging very well-drained. Phase © FEAR2- 
MUMO-FESA Sampled as Typic or Lithic Argiborolls, 
Haploborolls, or MHaplargids; permeabilities ranged from 
moderately-drained to excessively well-drained, averaging well- 
drained. 





Phase 1. DAPA2 
40 - 52.0- 71cm 
8- 10.3- 13cm 
24 - 25.6 - 26 


Total Depth 
Mollic Depth 
Permeability 


106 
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2. DAPA2- MUMO 


26 cm 
57 





4. FEAR2-MUMO-FESA 
42 - 61.3 - 93cm 
3- 18.8 - 30% 
23 - 40.8 - 81 


3. FEAR2 
32 - 83.6 - 182 cm 
8 - 26.3- 54cm 
17 - 48.3 - 77 





cm 


















Landforms and Geology. Gentle to steep slopes, all aspects. 


Phase 1. DAPA2 
8700 - 8794 - 8960 ft 
7- 11- 341° (r=0.94) 

8- 13.6 - 23% 57% 


Elevation 


Aspect 
Slope 


Formation Residual to Colluvial, from a wide variety of sources, 
Igneous-Sedimentary-Glacial. Low to moderate potential for 
mass movement. 

LN 


N\ 
WX 





M NN SS 
a 


8) 
Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 


microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 
Water. Dry microclimate, but vegetation cover and coarse 


fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 

Succession. Seral stage determination should use Community 
Type D for comparison. 

Browsing by deer, elk, or cattle will result in decreases in 
bitterbrush, palatable graminoids (especially Parry oatgrass, 
Arizona fescue, and mountain muhly), and increases in weeds 
and forbs and bare soil. 

Another significant disturbance in this type is the 
combination of drought and insect infestations, which leads to 
partial or complete mortality of bitterbrush plants. 


Phase 2. DAPA2- MUMO 
8940 - 8950 - 8960 ft 
198 - 203° 
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Phase 3. FEAR2 
8380 - 9015 - 9600 ft 
54 - 258 - 331° (r=0.26) 
3- 22.3 - 50% 


Phase 4. FEAR2- MUMO-FESA 
8640 - 8955 - 9600 ft 
106 - 198 - 302 (r=0.52) 
3- 15.8 - 36% 





Related Types. Related to big sagebrush/muttongrass-pine 
needlegrass, which does not have any bitterbrush and is on less 
permeable soils. Related to big sagebrush/Arizona fescue, which 
does not have any bitterbrush, and is on somewhat less 
permeable soils. 

Adjacent Types. Cottonwood, blue spruce, or tall willow 
riparian areas (or the “meadows” seral to them) on moister sites. 
Douglas-fir, aspen, lodgepole pine, blue spruce, or spruce-fir 
forests on more upland, better-drained sites with Alfisols or 
Inceptisols. Montane windswept grassland on more dry, exposed 
sites. Serviceberry shrubland on more protected sites. Black 
sagebrush on sites (or microsites) with soils shallower to heavy 
clay. 

Wildlife Mana 





ee 












| ct | Obstruction 0-0.5m | Obstruction 0.5-I1m__| 
| A | _55-75-95%(MH-VH-VH) _|__0-11-25% (VL-L-ML) _| 
easy 0] Heese ME 20566 EVE ee le eee VEEL) 
| cc | probably moderate | probably verylow __ 
| D|_«65-86-100%(H-VH-VH) _|_0-24-80% (VL-L-VH) _| 
kok alse wee meson Mi mame epLIE 0% (VL) | | 
ie a On zo-gsegi yin ee Nl aan DON 
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: paeae Season Preference Typical Use ae 
Species Component aT aT ate: tere Intensity 
Sage Grouse Summer Summer Mod. Mod. 
Mule Deer Browse, Forage Early-Sum-Late | Mod Mod-MH 
Elk Browse, Forage Same Low Low-VeryLow 


Community Types 


Naat peaies Wel caneul se Cover d Cover Cover ia. eS “4 
ee 
MS 35-75% | 45-80% (200-1200 (400-1200) ‘Grasses' include junegrass, bluegrasses, 
et bp} sero needlegrasses, grama, squirreltail, etc. Bitterbrush 
and/or fescue might be sparse 
See ee cmeter ie | 


786-1528 
(700-1600) 


A. Big sagebrush-Arizona 
fescue- (Parry oatgrass-)- 
Sparse bitterbrush 
8. Bitterbrush-big 

agebrush-Arizona fescue- 








C. Snakeweed-sedges- 
grasses-Sparse Parry 
oatgrass-sparse bitterbrush 
D. Bitterbrush-big 
sagebrush-Arizona fescue- 
(Parry oatgrass-)(spike- 
fescue 
E. Sedges-Parry oatgrass- 
needlegrasses-sparse 
bitterbrush-sparse big 
sagebrush 
F. Bitterbrush-big 
sagebrush-sparse grasses- 
sparse Arizona fescue 
G. Bitterbrush-big 
sagebrush-sedges- 
mountain muhly- 
needlegrass-sparse Arizona 
fescue 








nal nan 90% | 50-80% 
LS 



















ee ae cia ee 
40-60% | 30-50% Facies (200-700) 
MS 


SemIcist i Fa i 













1155-1174 
(500-1200) 


Parry oatgrass is sometimes absent. Spike-fescue 
varies from common to absent 


Sern 500) 
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Resource Values. 
Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Sage Grouse Cover 
Sage Grouse Lek Potential 
Sage Grouse Nesting/Brood Potential 
Sage Grouse Summer Potential 

» Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 
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ARUV 
ARNO4 
ARTR2 
CHDE2 
CHGR6 
CHPA13 
CHVI8 
CHVIPS 
GUSA2 
LEPU 
PIRI6 
PUTR2 
SYRO 
TECA2 


BRPOS 
CAREX 
CAFI 
CAFO3 
CAOB4 
CAPEH 
CAPI7 
CASTE3 
CHGR15 
DAPA2 
ELELS 
FEAR2 
FESA 
KOMA 
LEKI2 
MUMO 
POA 
POFE 
POSE 
POTR 
STCO4 
STLE4 
STNE3 
STPI2 


ALCE2 
ANRO2 
ASFO 
ASDR3 
ASMIO 
BOCR3 
CALI4 
COUM 
ERCO24 
EREA 
ERRA3 
ERSU11 
ERUM 
GADR3 
IPAG 
LUAR3 
LUSE4 
ORLU2 
PETES 
PHHO 
PHMU3 
TAOF 
TRRUS 
VICA14 





Ecological Type SS5.0 Phase 1 
Cvr_ Cnst 
SHRUBS 
Arctostaphylos uva-ursi - O 
Artemisia nova 0.5 20 
Artemisia tridentata 21.9100 
Chrysothamnus depressus - O 
Chrysothamnus greenei - 0 
Chrysothamnus parryi - 0 
Chrysothamnus viscidiflorus 0.8 40 
Chrysothamnus viscidiflorus ssp. pumilus 1.1 20 
Gutierrezia sarothrae 5.0 60 
Leptodactyion pungens 1.8 60 
Picradenia richardsonii 0.2 40 
Purshia tridentata 3.1100 
Symphoricarpos rotundifolius 0.8 80 
Tetradymia canescens 0.6 40 
GRAMINOIDS 
Bromopsis porteri - O 
Carex - 0 
Carex filifolia 10.9 60 
Carex foenea 0.3 20 
Carex obtusata - 0 
Carex pensyivanica ssp. heliophila =U 
Carex pityophila =~ 0 
Carex stenophylla ssp. eleocharis 1.1 20 
Chondrosum gracile - 0 
Danthonia parryi 11.1100 
Elymus elymoides 1.4100 
Festuca arizonica 10.3 60 
Festuca saximontana 3.5 40 
Koeleria macrantha 12.7100 
Leucopoa kingii - O 
Muhlenbergia montana 0.0 20 
Poa - 0 
Poa fendleriana ~- 0 
Poa secunda 85 40 
Poa tracyi 1.8 20 
Stipa comata 3.0 60 
Stipa lettermanii 0.3 20 
Stipa nelsonii - 0 
Stipa pinetorum 3.4 40 
FORBS 
Allium cemuum 1.0 60 
Antennaria rosea 87 80 
Aster foliaceus 0.7 20 
Astragalus drummondii - 0 
Astragalus miser var. oblongifolius 0.8 20 
Boechera crandallii 0.2 40 
Castilleja lineariifolia 0.2 60 
Comandra umbellata 0.1 20 
Eremogone congesta - 0 
Erigeron eatonii 2.9 80 
Eriogonum racemosum 1.4100 
Eriogonum subalpinum 0.0 20 
Eriogonum umbellatum 0.1 20 
Gastrolychnis drummondii 0.3 40 
lpomopsis aggregata 0.0 20 
Lupinus argenteus 0.0 20 
Lupinus sericeus - 0 
Orthocarpus luteus 0.3 20 
Penstemon teucrioides 1.1 60 
Phiox hoodii 1.4 60 
Phlox multiflora - 0 
Taraxacum officinale 0.2 40 
Trifolium rusbyi 45 40 
Virgulus campestris - 0 


Cvr_Cnst 


13.6 100 
2.8 50 
8.8100 
- 0 
4.3100 
- 0 
1.0100 
Sie} 
3.5100 
- 0 


2.0 50 
11.3100 


ae 0 
1.0100 
0.3 50 
=e 0) 
1.3 50 
- 0 
0.7 50 
ee 0 
1.4100 
3.8100 
2.1100 
- 0 
- 0 
0.3100 


Phase 2 


Phase 3 


Cvr Cnst 


0 


0.7 29 
23.7100 


0.1 


7 
0 
0 


2.7 79 
1.5 36 


0.2 


14 


0.3 36 
05 21 
20.0100 
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0.2 


2.3 
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57 


71 
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7 

93 

14 
0 

36 
0 
0 

71 


21 
64 
0 
7 
14 
29 
ral 
57 
0 
64 
50 
0 
50 
21 
57 
YF 
14 
7 
79 
14 
7 
29 
0 
7 


Phase 4 


Cvr Cnst 


26 33 
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17 
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17 
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09 
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C.T.A 
Cvr_Cnst 
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C.T.C 
Cvr_Cnst 





13.6100 
0 


C.T.D 
Cvr Cnst 


| 
05 14 
29,4100 


a9 
29 86 
0.4 29 
=, eg 
0.2 43 
= “9G 
30.2100 


Gane 
Cvr Cnst 


0 
are 


C.T.F 
Cvr_Cnst 


0.9 


0 
25 


22.5100 


0.7 
07 
11 
0.6 


13 


50 
50 
0 
5 
50 
0 
0 
25 


13.5100 


06 


0.9 
0.0 


25 


25 


C.T1.G 


Cvr_Cnst 


0.5100 
= 40 
13.0100 
- 0 
= 420 
2.4100 
3.6100 


17.8100 
3.4100 
= °9 


- 0 
22.0100 
ey: 
0.0100 
a8 
ET 
<~..0 
14.5100 
5.5100 
= 


Whole ET 


Cvr Cnst 


06 
06 


7 
22 


22.3100 


01 
0.1 
0.2 
1.9 
11 
1.0 
05 
0.5 


7 
11 

7 
67 
33 
19 
33 
22 


14.8100 


07 
03 


0.2 
0.1 
2.8 
0.3 
18 
41 
11 
1.9 
1.0 
3.1 
1.9 
15.0 
11 
7.2 
12 
2.1 
0.5 
87 
2.4 
0.3 
2 
06 
0.4 
43 


04 
25 
0.2 
04 
03 
0.2 
07 
07 
0.1 
17 
0.6 
0.2 
0.5 
0.1 
0.1 
0.6 
0.9 
0.2 
2.9 
0.4 
0.5 
0.1 
1.0 
0.2 


52 
37 


4 

4 
15 
11 

7 
11 
26 
22 
15 
26 
70 
89 
19 
93 
11 
37 

4 
67 
15 

4 
41 

7 

a 
67 


22 
70 

7 

7 
15 
22 
59 
33 

7 
59 
56 

7 
37 
33 
41 
44 

7 

7 
67 
19 
15 
22 
11 
11 


29. Big Sagebrush-Antelope Bitterbrush Series 





bearberry 

black sagebrush 

big sagebrush 
dwarf rabbitbrush 
Greene's rabbitbrush 
Parry rabbitbrush 
Douglas rabbitbrush 
rabbitbrush 

broom snakeweed 
granite gilia 

pingue 

antelope bitterbrush 
mountain snowberry 
gray horsebrush 


nodding brome 

sedge 

threadleaf sedge 
silvertop sedge 

blunt sedge 

sun sedge 

sedge 

needleleaf sedge 

blue grama 

Parry oatgrass 
bottlebrush squirreltail 
Arizona fescue 

Rocky Mountain fescue 
prairie junegrass 
spike-fescue 
mountain muhly 
bluegrass 
muttongrass 
Sandberg bluegrass 
Tracy bluegrass 
needle-and-thread 
Letterman needlegrass 
Nelson's needlegrass 
pine woods needlegrass 


nodding onion 

rose pussytoes 
leafybract aster 
Drummond milkvetch 
weedy milkvetch 
Crandall rock cress 
Wyoming paintbrush 
bastard toadflax 
desert sandwort 
Eaton fleabane 
redroot buckwheat 
sulfurflower 

sulfur buckwheat 
alpine campion 
trumpet gilia 

silvery lupine 

silky lupine 

yellow owl-clover 
beardtongue 

Hood's phlox 
flowery phlox 
common dandelion 
Rusby clover 
western meadow aster 
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Ecological Type $S5.0 Phase 1 Phase 2 Phase 3 Phase 4 CTA C.T.B C.T.C C.T.D CTE C.T.F C.T.G Whole ET 
Cvr Cnst___Cvr Cnst___Cvr Cnst___Cvr Cnst__Cwr Cnst__Cvr Cnst__Cvr Cnst__Cvr Cnst Cvr CnstCvr Cnst. Cvr Cnst. Cw Cnst 

GROUND COVER 
.BARESO _ bare soil 21.7100 10.2 100 11.3 86 18.4100 11.1 83 17.4100 34.7100 6.5 86 13.4100 27.1100 7.1100 14.7 93 bare soil 
.LITTER litter and duff 50.4100 61.6 100 61.8100 57.8100 62.5100 49.1100 49.6100 71.7100 55.6100 47.3100 71.8100 58.8100 duff litter 
.SMGRAV small gravel < 1cm 16.9100 22.1100 13.1100 14.1100 15.6100 19.6100 12.9100 9.7100 24.5100 12.7100 9.5100 14.7100 small gravel 
.LGGRAV large gravel 1-10 cm 4.7100 2.5100 6.6 93 4.4 83 3.9 83 7.7 86 1.7100 5.7100 3.8100 4.6100 6.7100 5.5 93 large gravel 
COBBLE cobble 10-25 cm 2.1 80 2.1100 3.5 79 2.9 67 1.5 50 43 86 1.0100 2.7 86 1.6100 4.1 75 2.7100 3.0 78 cobble 
STONES stone > 25cm 1.5 20 0.0 50 0.9 29 Ae, 1.3 17 1.1 29 - 0 0.9 43 - 0 1.5 25 =-0.0 1.0 26 stone 
.LIVEPL live plant bases 2.6 60 1.4100 2.8 86 1.3100 4.0100 0.8 71 - 0 2.8 86 1.1100 2.6100 2.2100 2.3 85 live plant bases 
.MOSSON moss on soil 2.0 60 - 0 0.1 14 0.5 67 0.5 67 15 43 - 0 - 0 - 0 0.3 50 - 0 05 33 on soil moss 
.LICHEN lichen on soil 1.0 20 - 0 0.2 43 3.5 50 0.7 50 1.0 57 - 0 0.1 14 - 0 43 50 - 0 1.1 37 on soil lichen 
COWPIE droppings cattle 0.1 40 0.8 50 0.9 21 - 0 0.4 17 0.0 14 0.6100 0.7 29 - 0 Wy 45 - O 0.5 22 cattle droppings 
.DEERPE droppings deer 2.0100 0.8100 1.2 64 2.6 50 25 67 220i 0.5100 0.6 86 1.1100 2.1 50 - 0 1.6 70 deer droppings 
-ELKPEL — droppings elk 3.5 80 0.8100 1.9 79 0.8 50 1.2 50 3.6 86 2.3100 1.3 86 0.5100 0.9 50 2.1100 1.9 74 elk droppings 
SHEEPP droppings domestic sheep an - 0 - 0 0.6 50 0.3 17 - 0 - 0 - 0 - 0 0.4 50 - O 0.1 °11 domestic sheep droppings 
RABBIT droppings rabbit 0.0 20 - 0 0.3 36 0.0 17 0.0 17 0.4 43 - 0 0.3 29 - 0 0.0 25 - 0 0.2 26 rabbit droppings 
.WO0D13 wood 1-3 in diam. 2.0 80 4.1100 1.6 43 3.3 83 4.1 83 1.4 43 0.1100 0.9 29 3.6100 3.0100 3.2100 2.2 63 1-3 in diam. Wood 
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30. Mountain Big Sagebrush Series 


General Description 
Artemisia tridentata ssp. vaseyana (mountain big sagebrush) 


Series of Bunting and others (1987). Included in Artemisia 
tridentata Series of Hess (1981), Hess and Wasser (1982), Moir 
(1983), and Komarkova (1986). Considered a climatic series by 
Moir (1983). The Artemisia (Sagebrush) Series of Donart and 
others (1978) and Tweit and Houston (1980) is much too large. 

This Series occurs on sites that are better drained and better 
aerated than low sagebrush (Fosberg and Hironaka 1964, 
Robertson and others 1966). 

Snow fencing in a mountain big sagebrush site eliminates the 
sagebrush downwind of the fence up to 3x-fence height, probably 
because of soil saturation for a longer period of time. Canopy 
cover of sagebrush decreased as much as 18x-fence height 
upwind of the fence, probably because of a snow mold, probably 
an Ascomycete (Sturges 1989). 

Precipitation zone: 510-810-1,050 mm/yr (20-32-42 in/yr) 
(Plummer and others 1968, Hanson and others 1983, Sturges 
1989). Growing period 32-50-70 da, soil degree-days 110-157- 
230 (Jensen 1989). Mean annual soil temperature 4-6-9°C, mean 
summer soil temperature 8-12-16°C (Jensen 1989). 

Jensen and others (1988) reported production in their 
mountain big sagebrush/Idaho fescue type from northern Nevada: 


Plant Group Value + SD, kg/ha/yr 
Shrubs 258 +231 
Graminoids 343 + 156 
Forbs 183 + 192 
Total 784 + 329 


Hanson and others (1983) reported herbage production of 730- 
1,420-1,970 kg/ha/yr in an area in southwestern Idaho. They 
derived an equation for their area relating yield index V/, %) to 
November-April precipitation (p,, mm) and May-June 
precipitation (p2, mm). The yield index is the crop year 
(September-June) production for the year of interest, divided by 
the mean yearly crop production. 


J =0.55(p, + p,)— 10.6 


Distribution 
In the UGB, elevations are 8,840-9,600-10,400 ft. 


Plant Associations in the UGB 
Plant Association and Code Elevation ET = Page 


Mountain big sagebrush/Thurber fescue- 8,840- 10,200 $U1.5 
Arizona fescue (ARTRV/FETH-FEAR2) 
Typical phase 8,840-10,200 —Ph. 1 
Phase Parry oatgrass (DAPA2) 9.560-9,990 —Ph. 2 
Mountain big sagebrush/Thurber fescue- 9,440- 10,400 SU1.7 
Idaho fescue (ARTRV/FETH-FEID) 
Typical phase 9,600- 10,400 —Ph. 1 
Phase Parry oatgrass (DAPA2) 9440-9920 —Ph. 2 
Mountain big sagebrush/Idaho fescue (ARTRV/FEID) 9,440-9,940 $U2.0 


Vegetation Management Practices 
Many stands of mountain big sagebrush in the Basin were 


sprayed with 2,4-D in the 25 yr after World War II. Chemical 
spraying with 2,4-D increases grass cover and litter and decreases 
bare ground, five years after spraying (Sturges 1986); sagebrush 
density slowly recovers but is still less than pre-fire density even 
20 yr after (Sturges 1993). 

Grazing, road and trail use will lead to significant soil 
compaction. 

Fire Ecology 


Presettlement stand-replacing fire frequency is 40-60 yr, with 
smaller fires every 20-25 yr (Wright and others 1979). Repeated 
burning every few years or burning in summer will deplete a 
stand of perennial grasses and allow weeds, invasive forbs, and 
cheatgrass to increase (Wright and others 1979). 

Burning is recommended if big sagebrush control is desired, 
but burned areas must aggregate large enough, and sites must be 
protected from wildlife and livestock for long enough after (“at 
least two growing seasons,” Wright and others 1979), in order to 
assure recovery of cover. Otherwise, bare ground that follows 
overgrazing will induce invasion of undesirables such as Douglas 
rabbitbrush. Fires should be planned in early spring or after late 
summer; caution should be exercised where bitterbrush is 
dominant (Wright and others 1979). 

After a fire, the vegetation will be dominated by perennial 
forbs for 2-3 yr, after which grasses will dominate until sagebrush 
re-establishes. Spring fires will not eliminate any species, but 
increases productivity of some individual plant species (Bunting 
and others 1987). 

The seeds of mountain big sagebrush germinate better after 
fire; new plants grow rapidly and may reach maturity in 3-5 yr, 
and may return to preburn density and cover within 15-20 yr, or 
30 yr or more after a severe fire (Bunting and others 1987). 
Rabbitbrush and horsebrush may resprout after a fire. 

Species damaged by fire in the mountain big sagebrush 
community include sedges (Carex spp.), Idaho fescue (Festuca 
idahoensis), big sagebrush (Artemisia tridentata spp. vaseyana), 
and shrubby cinquefoil (Pentaphylloides floribunda). Species 
favored by ffire include slender wheatgrass (Elymus 
trachycaulus), yarrow (Achillea lanulosa), aster, and herbaceous 
cinquefoils (Nimir and Payne 1978). 


Insects and Diseases 
Unknown. 


Livestock Range Management 
Invasion by Kentucky bluegrass (Poa pratensis) is common 


after disturbance. Restoration can be difficult after depletion of 
the community by grazing (Hironaka and others 1983), probably 
due to the poor seed and germination success of fescues in 
depleted stands. 

Forage production can be high to very high in sites in good 
condition. Management should work to protect reproduction of 
Idaho, Arizona, and Thurber fescues. 


Wildlife Management 
These sites are habitat for a variety of ground-nesting and 


ground-feeding birds. The areas between the sagebrush shrubs are 
favored by elk and (especially) deer for bedding, since there is 
often abundant forage and a large amount of hiding cover below 
1 m. 

In other areas outside the UBG, this Series can occur within 
critical winter range for mule deer and elk, but it does not occur 
in the winter ranges for those animals in the UBG (see for 
example Terwilliger and Tiedeman 1978, Dealy and others 1981, 
Tiedeman and others 1987, Wambolt 1995). Where mountain big 
sagebrush is a conspicuous dominant in elk and deer winter 
ranges, it is preferred over other species of sagebrush, and 
comprise over half the winter diets of mule deer (Wambolt 1995). 

Deer on their winter range can cause mortality of big 
sagebrush or partial dieback of sagebrush canopy (McArthur and 
others 1988). 


30. Mountain Big Sagebrush Series 


Mapping and Map Units 
Medium-sized to:large, isodiametric sites, easily distinguished 
on aerial photographs. ; 


Roads and Trails 
Moderately suitable for roads and trails, since soils are deep 
and loamy, and sites are sometimes slumpy. Roads and trails 
should be graveled, cut banks riprapped, and ditches and culverts 
allowed for. Road and trail use may lead to significant soil 
compaction. 


Hydrology 
In stands of sagebrush sprayed with 2,4-D, soil water 
depletion was reduced in the upper 1.8 m of soil (Sturges 1993). 
Where sagebrush was mechanically removed (grubbed), soil 
water depletion was reduced in the surface 1.2 m of soil, 
primarily below 0.6 m (Sturges 1980). 


Revegetation 

Invasion by Kentucky bluegrass (Poa pratensis) is common 
after disturbance. Restoration can be difficult after depletion of 
the community by grazing (Hironaka and others 1983). 

These soils are deep and highly productive of a large variety 
of grasses, forbs, and shrubs, so species should be easy to 
establish. However, sites are sometimes slumpy. Management 
should work to establish good, soil-binding vegetation cover as 
quickly as possible after disturbance. 


Recreation Management 
Not recommended for developed recommendation: only 
moderately suitable for developed recreation, but in some places 
unsuitable where disturbance will increase the downward 
mobility of slumps. Moderately suitable for dispersed recreational 
activities. 
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Distinguishing Features. Mountain big sagebrush, Thurber 
fescue, Arizona fescue, Cryoborolls, Subalpine, Residual or 
Colluvial. 

Distribution. Slopes in the Subalpine of the Gunnison Basin, 
common. This type also occurs throughout southwestern and 
central-western Colorado, perhaps also in eastern Utah, northern 
New Mexico, or northern Arizona. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component |Description 


Vegetation {Mountain big sagebrush, Thurber fescue, Arizona fescue 









Cryoboralls, Argic to Argic Pachic, + Loamy, moderately 
drained to well-drained 


mnmeceeeccwecnncecencereewe cece nq occ en sero eseen cn eocn ew ewcewonn cece esenenecoeccecoseenenccocess: 


Slopes, benches, and slumps, gentle to moderately sloping 







Water 
Climate 


Sometimes subriparian 


| mewececcncccenenceennecncnewesnnececesecccossesesccssesescesecccccescseoeneencesccescocosecoscccs: 


Higher precipitation zones in Subalpine, ouside rainshadow 


Other 













Phase 1. Typical (n=20) Phase 2. DAPA2 (n=4) Comments 
Shrub Cover 13-46.1-72% 19-36.7-45% 
Gram. Cover 49-83.0-151% 76-108.1- 132% 
Forb Cover 14-52.4-110% 14-27.3-37% 
Rock Cover 0-3.2-14% 0-3.4-13% 
Bare Soil Cover 0-6.9-23% 0-6.0-16% 
Total Live Cover 120-176.0-275% 148-172.1-197% 
No. Species 14-27-37 16-20-25 
Plant Associations. Artemisia tridentata ssp. 


vaseyana/Festuca thurberi-Festuca arizonica, described as new 
here, based on Artemisia tridentata ssp. vaseyana/Festuca 
thurberi Langenheim 1962, and part of that plant association of 
Terwilliger 1978 and Hess 1981-1982. There are two phases of 
the Ecological Type here: Phase © Festuca arizonica, the typical 
phase; and Phase @ Danthonia parryi. 

Soils: Both Phases Sampled as Argic Cryoborolls, about half 
Argic Pachic, either Fine-Loamy or Loamy-Skeletal, 
permeability ranged from moderately drained to well-drained, 
with the averages for both Phases in the well-drained class. There 
did not seem to be clear-cut soil differences between the two 


phases; Phase © is a little deeper and more often Pachic. 
Phase 1. Typical Phase 2.DAPA2 Comments 


30. Mountain Big Sagebrush Series 


No. 5. New York, NY: Elsevier Scientific Publishing. 

West, N. E. 1983. Western intermountain sagebrush steppe. 
Chapter 13, pp. 351-374 in West, Neil E., Editor. Temperate 
deserts and semi-deserts. Ecosystems of the World No. 5. New 
York, NY: Elsevier Scientific Publishing. 

Wright, Henry A., Leon F. Neuenschwander, and Carlton M. 
Britton. 1979. The role and use of fire in sagebrush-grass and 
pinyon-juniper plant communities: A state-of-the-art review. 
General Technical Report INT-58, 48 pp. Ogden, UT: USDA 
roe Service, Intermountain Forest and Range Experiment 

tation. 





Phase 1 Phase 2 
Vegetation Typical Parry oatgrass 
Soils Depth avg. 70 cm, Depth avg. 56 cm, 
mollic depth avg. 35 cm mollic depth avg. 20 cm 
Landform | Northerly, 8840 - 10220 ft | Easterly + Southwest, 9560 
- 9990 ft 
Geology 
Water 
Climate Outside Rainshadow to Partial Rainshadow to 


Partial Rainshadow Deep Rainshadow 


Vegetation: Diversity low to moderate, TLC/S is 4.0-11.6. 






0.5-0.7 m, ARTRV-CHVI8, others in a lower layer 
More grasses in Phase 2 
More forbs in Phase 1 





Landforms =r eLee Gentle to moderate slopes and 
slumps. 
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30. Mountain Big Sagebrush Series 





Phase 1. Typical Phase 2. DAPA2 Climate. In moderate rainshadow or outside rainshadow, but 

Elevation 8840 - 9460-10220 ft 9560-9745 - ates: if outside rainshadow, then in the warmest, driest forested 
Aspect 15 - 315 - 342° (r=0.46) 59-91 - 222° (r=0.54) microclimates. Warm, moderately exposed to sun, slightl 

Slope 0- 12.7 - 22% 4- 13.7 - 32% exposed to wind. eck gh y 

Formation usually Colluvial, often with some Alluvial influences Water. Moist to moderately dry microclimate. Vegetation 


continuing into the present, from a wide variety of other sources, | cover holds much moisture near the surface through the season 
Igneous-Sedimentary-Glacial. Moderate to High potential for | on better-condition sites. No permanent water on sites, 
mass movement, depending on the slope angle. sometimes adjacent to willow riparian areas. 














Production, lb/ac/yr 
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30. Mountain Big Sagebrush Series 


Community Types 


Graminoid 


Cover 





Community Type 
A. Mtn. big sagebrush- 
Thurber fescue- 
(sparse Arizona fescue-) 
bluegrass 


eral 
atus 
LS 


Seral 

St 

| 
ne 20-70%| 65-150% 


EM-LM 


o 









B. (Parry oatgrass-) 
Mtn. big sagebrush- 
Thurber fescue-sedges- 
sparse Arizona fescue 


C. Mtn. big sagebrush- 
sedges-(Pamy oatgrass-) 
(sparse Thurber fescue) 


Succession. For seral stage determination, compare with 
Community Type B. 

Once heavy grazing or other disturbance has removed grass 
reproduction (particularly fescue species), Kentucky bluegrass, 
dandelion, weeds, and forbs will increase and eventually 
dominate under mountain big sagebrush. There is probably a 


Forb- 
Cover 
30-60%! 50-110% i 
ae 50-85% Pe 





Obstruction 0-0.5 m Obstruction 0.5-1 m 
65-77-85% (H-VH-VH 5-13-20% (VL-L-L 
Cc VL 


ee aN 10% (VH 





Shrub Prod. Forage Prod., 
lb/ac/yr lb/ac/yr Comments 














715-835 
(500-1600) 


1238-1700 
(1200-2500) 











‘Bluegrass’ includes Kentucky, 
muttongrass, etc. Arizona 
fescue varies from sparse to 
missing 















1315 
(200-1500) 


2995 
(1400-3000) 


Pamy oatgrass varies from 
dominant to absent 










Thurber fescue varies from 
Sparse to absent. 'Sedges' 
include elk and blunt 


(600-1500) | (1000-1800) 


Wildlife Management. 





20-75-100% (L-VH-VH 0-25-75% (VL-ML-VH 

















; ive eee Habitat Typical Use 
semi-permanent Disclimax stage of mountain big sagebrush and E rises, ACHR Season —_ Preference a og 
Kentucky bluegrass dominance, since the fescues will be slow in ee anenishy 

Sake : Mule Deer —_‘ Forage Sum Low Low 
returning if their seed source has been cut off. re” ronacamnney hemi Low Ae IE? ow 

Related Types. Related to mountain big sagebrush/Thurber ee, Rives A 
fescue-Idaho fescue types, which occurs in higher-elevation, Resource Values. 
colder sites. Related to the silver sagebrush/Thurber fescue types. Resource Value CLA CtB Cte 
but silver sagebrush is much less common (as a potential type) in Potential Cattle Forage Production 4-5 4-5 
the UGB, and they have very different sites. ; test” Pes op : 5 ; ; 

Adjacent Types. Spruce-fir forest toward the upland, and eveloped Recreation 3 

; eee “iaaile: Dispersed Recreation 2-3 2-3 
willow riparian or water sedge riparian toward the bottoms. ees 4-5 Fel 
Patches of Thurber fescue grassland may occur within these sites. Road & Trail Stability 4-9 4-2 
Construction Suitability 0-1 0-1 - 
Deer & Elk Hiding Cover 1 Wer 1 
Deer & Elk Forage & Browse 2-3 2-3 1-2 
Watershed Protection 4-5 4-5 3-4 
Soil Stability 1-2 1-2 1-2 
Risk of Soil Loss - Natural 1-2 1-2 1-2 
Risk of Soil Loss - Management 3-4 3-4 3-4 
Risk of Permanent Depletion - Range 4-5 4-5 4-5 
Risk of Permanent Depletion - Wildlife 1 1 1 
Resource Cost of Management 4-5 4-5 4-5 
Cost of Rehabilitation 2-3 2-3 2-3 
Ecological Type SU1.5 Phase 1 Phase 2 C.T.A CT.B CTC Whole ET 
Cvr___Cnst Cvr___Cnst Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst 
TREES 
SHRUBS 
ARAR8 Artemisia arbuscula Verde at -- 0 i), 40 -- 0 2h 25 1.0 8  lowsagebrush 
ARCA13 _— Artemisia cana 0.0 5 lad 745) -- 0 Oye 20 -- 0 03 8 hoary sagebrush 
ARTR2 Artemisia tridentata 2.2 10 -- 0 03 10 -- 0 10.0 25 18 8 big sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 249 95 34.9 100 27.0 100 26.7 100 247 75 26.5 96 mountain sagebrush 
CHDE2 Chrysothamnus depressus 08 10 -- 0 i -- 0 Ot 25 0.6 8 dwarf rabbitbrush 
CHNA2 Chrysothamnus nauseosus Aly 30 -- 0 19 50 03 10 -- 0 0.9 25 — rubber rabbitbrush 
CHPA13 Chrysothamnus panyi 04 20 Ono -- 0 O30 07 50 04 21 Parry rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 3.8 65 - 0 63 80 0.6 30 19 50 3.2 54 Douglas rabbitbrush 
PUTR2 Purshia tridentata 2.0 5 -- 0 41 10 -- 0 -- 0 17 4 antelope bitterbrush 
ROWO Rosa woodsii 13 40 -- 0 07 40 Aare) yeh Gti) 1.1. 33 Woods rose 
SYRO Symphoricarpos rotundifolius 14 75 QO 25 14 90 0.2 40 3.075 1.2 67 — mountain snowberry 
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30. Mountain Big Sagebrush Series 


Ecological Type SU1.5 Phase 1 Phase 2 CTA CT.B C.1.C Whole ET 
Cvr_ Cnst__Cvr_Cnst__—s Cvr_~—Cnst_—Ss Cvr_Cnst__—Cvr_Cnst__—sCwr_CCnst 

GRAMINOIDS 
BRCA10 _— Bromopsis canadensis ike 28 Online 1.1 760 1.0 40 7) 50 1.0 50 fringed brome 
BRPO5 Bromopsis porteri 0.3 5 -- 0 -- 0 05 10 -- 0 0.2 4 nodding brome 
CAREX Carex 1.0 5 -- 0 -- 0 -- 0 512 ed 0.9 4 sedge 
CAFO3 Carex foenea 0310 -- 0 -- 0 O10 Web 45 03 8 _ silvertop sedge 
CAGE2 ~~ Carex geyeri gi2° 55 -- 0 27 =40 15.2 60 Wee ey 77 46 ~~ elk sedge 
CAOB4 Carex obtusata cs 4) 64 50 5:22.30 06 10 12.4 50 45 25 blunt sedge 
CAPEH Carex pensylvanica ssp. heliophila -- 0 43 50 -- 0 ie Yo!) -- 0 0.7 8 — sun sedge 
CAPI7 Carex pityophila 0.2 5 -- 0 -- 0 -- 0 08 25 0.1 4 sedge 
CASTE3 Carex stenophylla ssp. eleocharis efieee0 -- 0 OT 0 16 20 46 25 Te AU needleleaf sedge 
CAXE Carex xerantica Oa G Ola2 03 10 0.0 10 Os 25 0.1 13 dryland sedge 
DAPA2 Danthonia parryi 0.0 10 59.4 100 -- 0 PE. halt) 2.8 25 ihe) es Parry oatgrass 
ELEL5 Elymus elymoides 12 40 0.8 50 0.8 30 0.8 40 (by Th iste 2 bottlebrush squirreltail 
ELLA3 Elymus lanceolatus 2 10 -- 0 -- 0 0.4 20 -- 0 0.2 8 Montana wheatgrass 
ELTR7 Elymus trachycalus 0.6 35 - 0 09 60 0.2 10 - 0 05 29 — slender wheatgrass 
FEAR2 Festuca arizonica S200 Ziapalo 5107.0 53 80 Sd sil) 48 71 Arizona fescue 
FEID Festuca idahoensis :- 0.2 5 Oiler -- 0 Oe 10 O25 0.2 8 Idaho fescue 
FESA Festuca saximontana 0.0 5 rab (2s -- 0 0.0 10 Zhe we 0.4 8 Rocky Mountain fescue 
FETH Festuca thurberi 31.1 100 14.2 100 28.8 100 37.9 100 2.8 100 28.3 100 Thurber fescue 
KOMA Koeleria macrantha 4.0 70 87 100 39 60 70 90 oe 75 48 75 prairie junegrass 
MUFI Muhlenbergia filiculmis O:57ae5 -- 0 -- 0 100 -- 0 0.4 4 — slimstem muhly 
PASM Pascopyrum smithii Uo PS -- 0 05 30 2 10 25 09 21 westem wheatgrass 
POFE Poa fendleriana 810) 00) 24 25 89 40 42 50 WE ids 75 50 — muttongrass 
PONEI2 Poa nemoralis ssp. interior Oy Wl 2.620 Ey letaeee Q 24 25 uA) as) interior bluegrass 
POPR Poa pratensis 65 45 - 0 90 70 732) KY) 44 2 5.4 38 Kentucky bluegrass 
SPOB Sphenopholis obtusata 0.3 5 -- 0 Bay 1K) -- 0 -- 0 0.2 4 prairie wedgescale 
STCO4 Stipa comata ikl 74) -- 0 1) ae 075520 (ai) 7s 1.1. 17  needle-and-thread 
STHY6 Stipa hymenoides Ue 3) -- 0 O)Sy i) -- 0 -- 0 0.1 4 Indian ricegrass 
STLE4 Stipa lettermanii 16 45 -- 0 Puib tit) 11 40 -- 0 13 38 Letterman needlegrass 
STNE3 Stipa nelsonii Onl fee 0 -- 0 - 0 03 10 0:0 25 0.1 8 Nelson's needlegrass 
STPI2 Stipa pinetorum 0:8 15 Si Ze 08 20 2.1 20 -- 0 We le pine woods needlegrass 
STVI4 Stipa viridula 0.6 5 -- 0 -- 0 ee (8 -- 0 0.5 4 green needlegrass 
GRAMI graminoid unknown 0.1 5 -- 0 -- 0 -- 0 07 25 0.1 4 unknown graminoid 

FORBS 
ACLA5 Achillea lanulosa 6.5 90 es Ys 5.5 90 Sal iy 72 100 5.6 88 — westem yarrow 
ADLE Adenolinum lewisii S:0ao0 -- 0 2:6. #20 74° = 40 - 0 41 25 blue flax 
AGGL Agoseris glauca 11 45 -- 0 0.6 20 1259150 09 50 0.9 38 — false-dandelion 
ALLIU Allium O20 5 -- 0 -- 0 -- 0 ey eds 0.1 4 onion 
AMLA6 Amerosedum lanceolatum 0.2 10 -- 0 0.0 10 04 10. -- 0 0.2 8 _ yellow stonecrop 
ANSE4 Androsace septentrionalis USereo -- 0 On” B20 0.1 10 09 50 ON 21 northem rock-jasmine 
ANPA Anemone parviflora 0:21 0 -- 0 033° w10 -- 0 Obl) a2 0.1 8 arctic anemone 
ANPA4 Antennaria parvifolia 08 15 -- 0 OS aaah -- 0 PTE WENO) (esr ake! pussytoes 
ANRO2 Antennaria rosea And eae SO 29 100 0.4 20 207 80 (sh. we('30) 14 46 rose pussytoes 
ANEL5 Anticlea elegans Ovens -- 0 1.0 20 -- 0 3) 75) 0.6 13 mountain death camas 
ASFO Aster foliaceus -- 0 47 50 -- 0 19 20 -- 0 0.8 8 __ leafybract aster 
ASTRA Astragalus 05 10 03 50 10 20 O10 920 -- 0 OS ay milkvetch 
CAGU Calochortus gunnisonii 1) tel) -- 0 Os sa20 0.2 40 -- 0 ON 25 Gunnison mariposa 
CALI4 Castilleja lineariifolia 09 45 -- 0 es Ge) 0:1 20 0:9) 925 0.8 38 Wyoming paintbrush 
COLI2 Collomia linearis 0:57 -- 0 1 KIe -- 0 -- 0 04 13  slender-leaf collomia 
COUM Comandra umbellata 05 20 -- 0 O20 OP 0 425 0.4 17 bastard toadflax 
DENU2 Delphinium nuttallianum 03 15 -- 0 One 20 -- 0 13 «25 0.3 13 pine larkspur 
ERCO24 ~—_Eremogone congesta Zomenoo -- 0 455 330 PO 0 0.0 25 ole desert sandwort 
ERFE3 Eremogone fendleri iin als) Onlaerco -- 0 OSien0 625 1.2 17 desert sandwort 
ERIGE2 Erigeron lee 20 -- 0 SiO oO 0.5 410 -- 0 14 17 — fleabane 
EREA Erigeron eatonii 0.3 30 ele 04 30 05 20 0575 04 33 Eaton fleabane 
ERSU2 Erigeron subtrinervis Uh 74s ike) Gh) isa 20 25 40 OlSieco 17 29 _ threenerve fleabane 
ERRA3 Eriogonum racemosum 0.4 25 04 25 0.4 20 03 20 0.4 50 04 25 redroot buckwheat 
ERSU11 Eriogonum subalpinum 18 30 -- 0 09 20 2/ 30 0.0 25 15 25  sulfurflower 
ERUM Eriogonum umbellatum ees -- 0 05 30 ay 74a) Emo 0.9 29 — sulfur buckwheat 
ERTR19 —Erythrocoma triflora Oy -- 0 -- 0 04 10 -- 0 0.1 4 prairie smoke 
GASE6 Galium septentrionale O3= #20 09 50 Oa 0.4 40 O25 0.4 25 northern bedstraw 
GADR3 Gastrolychnis drummondii Onaez0 -- 0 0.0 20 03 20 -- 0 01 17 alpine campion 
GERI Geranium richardsonii 03/5520 -- 0 0.0 10 06 10 OS OS ei, Richardson geranium 
GEMA4 Geum macrophyllum 0.2 5 -- 0 -- 0 -- 0 (ile 0.2 4 large-leaved avens 
HEQU2 Helianthella quinquenervis 0.2 5 -- 0 -- 0 04 10 -- 0 0.2 4 nodding helianthella 
HEMU3 Heliomeris multiflora 0.1 5 -- 0 OS a0 -- 0 -- 0 0.1 4 showy goldeneye 
HEPA11 Heuchera parvifolia 0.2 20 0.0 25 04 30 0.0 10 0.0 25 Oi littleleaf alumroot 
LALE2 Lathyrus leucanthus 48 50 04 25 24 50 61 40 3.2 "50 40 46 aspen peavine 
LIFI Ligusticum filicinum Oe 4G} -- 0 -- 0 127 0 -- 0 05 4 — fem-leaf lovage 
LUAR3 Lupinus argenteus 2.0 50 ASuee2o 2.0 50 08 20 7.1 100 24 46 silvery lupine 
ORLU2 Orthocarpus luteus (aN) del 50 0.1 10 06 30 0.2 25 Osi ei yellow owl-clover 
PETE9 Penstemon teucrioides O20 -- 0 03 20 -- 0 -- 0 0.1 8 beardtongue 
PHMU3 Phlox multiflora 2.0 20 -- 0 24 10 03 10 3.2 50 17 17 _ flowery phiox 
PODO4 Polygonum douglasii 0137730 -- 0 04 40 01 30 -- 0 0.2 29 Douglas knotweed 
POC013 Potentilla concinna 0.5 5 -- 0 -- 0 09 10 -- 0 0.4 4 elegant cinquefoil 
POHI6 Potentilla hippiana Olean S rebih  ds} C010 25 40 Os, 25 dees horse cinquefoil 
POPUS Potentilla pulcherrima 1.5 60 0.0 25 S70 09 30 deSpaito 24 beauty cinquefoil 
PSMO Pseudocymopterus montanus i ales -- 0 Qalp een O O20 -- 0 On AS mountain parsely 
SEDE2 Selaginella densa 0.2 5 -- 0 -- 0 0.4 10 -- 0 0.2 4 little club-moss 
sosP Solidago spathulata -- 0 iOmmeo -- 0 04 10 -- 0 0.2 4 dune goldenrod 
TAOF Taraxacum officinale 2.0 80 eed) 21 60 16 90 2.1 100 1.9 79 common dandelion 
VIAM Vicia americana 3.4 70 21 ee 47 70 2.0 60 25) 750 3.2 63 American vetch 
WYAR Wyethia arizonica Wie als) -- 0 01 10 Osa 10 2:62 0.6 13 mule's ears 
FORB forb unknown 04 25 0.0 25 02 20 0.0 20 ye Gy 0.4 25 — unknown forb 
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———— 


Ecological Type SU1.5 Phase 1 Phase 2 CT.A C1.B CT.C Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr__ Crist Cvr___Cnst Cvr___Cnst 
' GROUND COVER 
.BARESO bare soil 6.9 90 G.0ge75 57 90 59 80 11.4 100 68 88 bare soil 
LITTER litter and dutf 86.7 100 90.0 100 87.1 100 90.9 100 78.7 100 87.3 100 — dufflitter 
SMGRAV — small gravel < 1 cm TBM Al, mou 1B 70 0.7 60 SOMNLO 1.6 67 — small gravel 
.LGGRAV large gravel 1-10 cm 03 45 07 25 04 40 ON 30 Niles 75 0.4 42 large gravel 
GRAV gravel 0.2-10 cm 06a - 0 -- 0 -- 0 S Omen25 05 4 0.2-10cm gravel 
COBBLE cobble 10-25 cm 05 30 -- 0 07 40 01 10 0.4 25 0.4 25 — cobble 
STONES — stone > 25cm 04 15 -- 0 08 30 -- 0 -- 0 03 13 — stone 
.LIVEPL live plant bases 3/2 ny GO 0.6 50 3.4 50 23 60 2.0 100 2.7 63 _ live plant bases 
.MOSSON = moss on soil 03 40 Os i25, Wel slo 04 50 0.0 25 0.3. 38 — onsoil moss 
.LICHEN lichen on soil 0:55 OED To Mas -- 0 13 ged -- 0 05 8 — onsoil lichen 
COWPIE — droppings cattle 03 40 1e7 yen OS o0 08 50 03 50 0.5 42 cattle droppings 
.DEERPE — droppings deer 0:206520 WP eas) C210 Heh 74v a et) O2e 2A deer droppings 
ELKPEL —_ droppings elk 04 40 isle ee 02 10 0.6 50 ples}: args: 0.5 38 — elkdroppings 
.W00D13 ~— wood 1-3 in diam. A455 1:9) Se75 15) 250 16 70 del, 950 15 58  1-3indiam. Wood 


Distinguishing Features. Mountain big sagebrush, Thurber 
fescue, Idaho fescue, Cryoborolls, Subalpine, Residual or 
Colluvial. 

Distribution. Slopes in the Subalpine of the Gunnison Basin, 
common. This type also occurs throughout northwestern and 
central-western Colorado, perhaps also in eastern Utah, northern 
New Mexico, or northern Arizona. 


Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component |Description 





Vegetation {Mountain big sagebrush, Thurber fescue, Idaho fescue 
Soils | Cryobarolls, Argic to Abrupiic, often Fine, oflen 
Montmarillonitic, wide variety of drainage classes - often 
poorly -crained 
~~ Landiom — | Benches, slopes, and slumps, gente to moderate slope 
angles 
~~ Geology | fa ne ipern aa e 
Water ‘Sometimes subriparian ao 
ST (Mined A cs TE 





Variations. 





Phase 1 Phase 2 
Vegetation Typical Parry oatgrass 
Soils Typic Cryoborolls, VW | Argic or Abruptic Cryoborolls, 
XP - PD - WD 
Landform 9690 - 10400 ft 9440 - 9920 ft 
Geology 
Water 
Climate Outside Rainshadow Partial Rainshadow 








Vegetation: Diversity low to moderate, TLC/S is 3.9-12.1. 


Phase 1. Typical (n=3) Phase 2. DAPA2 (n=6) Comments 
0.6-0.8 m, ARTRV, few other shrubs 


0.3-0.4 m tall, very low in Phase 1 


11 - 31.4 - 50% 
14 - 27.1 - 38% 
16 - 42.6 - 91% 
1-24-4% 
21 - 24.4 - 30% 
78 - 101.4 - 140.3% 
21 - 24 - 30 


Shrub Cover 
Gram. Cover 
Forb Cover 
Rock Cover 
Bare Soil Cover 
Total Live Cover 
No. Species 


Plant Associations. Artemisia tridentata ssp. 
vaseyana/Festuca thurberi-Festuca idahoensis, described as new 
here, based on Artemisia tridentata ssp. vaseyana/Festuca 
thurberi Terwilliger 1978 and Hess 1981-1982. There are two 
phases of the Ecological Type here: Phase © Festuca idahoensis, 
the typical phase, on Typic Cryoborolls, Coarse and/or Sandy; 
and Phase @ Danthonia parryi, on Argic or Abruptic 
Cryoborolls, Clayey. 

Soils: Both Phases Sampled as Heavy-Argillic Cryoborolls, 
from Argic to Abruptic, usually Fine, Montmorillonitic. 
Permeability ranged from extremely poorly-drained to well- 
drained, with the average about in the poorly-drained class. 
There did not seem to be clear-cup soil differences between the 


14 - 20.6 - 27% 
81 - 105.7 - 142% 
25 - 37.4 - 60% 
0-3.8-11% 
1-45-7% 
142 - 163.6 - 206% 
17 - 23 - 28 


More bare soil in Phase 1 
More cover in Phase 2 





two phases; Phase © seems to be slightly better-drained, to judge 
by the one complete soil sample. 
Phase 1. Typical Phase 2. DAPA2 
70 cm 63 - 85.7 - 98 cm 
Mollic Depth 15cm 15- 24.2 - 40cm 
Permeability 53 6 - 23.2 - 46 
Landforms and Geology. Gentle to moderate slopes and 
slumps. 











Total Depth 
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30. Mountain Big Sagebrush Series 


Phase 1. Typical Phase 2. DAPA2 
Elevation 9600- 9957-10400 ft 9440 - 9695 - 9920 ft 


78 - 66 - 315° (r=0.44) 5 - 326 - 299° (r=0.73) 


4-14.7- 26% 6- 11.5- 21% 
Formation Colluvial, often with some Alluvial influences 
continuing, from a wide variety of other sources, Sedimentary- 
Igneous-Glacial. Moderate to High potential for mass movement, 
depending on slope angle. 








Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Moist microclimate. Often adjacent to, or interspersed 
with, riparian areas, usually willow riparian. 


Mountain big sagebrush/Thurber fescue 


Production, Ib/ac/yr 


60 80 100 = 120 








140 160 180 200 220 240 260 280 300 


Cover by Life Form, % 





A. Mtn. big sagebrush- 
(sparse) Thurber fescue- 
sparse Idaho fescue 













B. Parry oatgrass- 15-40% 
Mtn. big sagebrush- 
Idaho fescue- 


Thurber fescue 








Succession. For seral stage determination, compare with 
Community Type B. 

Once heavy grazing or other disturbance has removed grass 
reproduction (particularly fescue species), Kentucky bluegrass, 
dandelion, weeds, and forbs will increase and eventually 
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(200-1100) 


849 
(700-2900) 











dominate under mountain big sagebrush. There is probably a 
semi-permanent Disclimax stage of mountain big sagebrush and 
Kentucky bluegrass dominance, since the fescues will be slow in 
returning if their seed source has been cut off. 


Related Types. Related to mountain big sagebrush/Thurber 
fescue-Arizona fescue type, which occurs in lower-elevation, 
warmer sites. Related to mountain big sagebrush/meadow-rue 
and /Idaho fescue types, which occur on soils shallower to clay, 


excluding Thurber 


fescue. 


Related 


to 


the 


silver 


sagebrush/Thurber fescue types. but silver sagebrush is much 
less common (as a potential type) in the UGB, and they have 


very different sites. 


Adjacent Types. Spruce-fir forest toward the upland, and 
willow riparian or water sedge riparian toward the bottoms. 
Patches of Thurber fescue grassland, aspen, or low sagebrush 


may occur within these sites. 
Resource Values. 


Habitat Season _—Preference 
Species Component 
Elk Forage, Rest Summer Low 
Ecological Type SU1.7 Phase 1 Phase 2 CTA CT.B Whole ET 
Cvr__Cnst Cvr__Cnst__—Cvr_Cnst Cvr__Cnst__—-Cvr_Cnst 

TREES 

SHRUBS 
ARCA13 _— Artemisia cana -- 0 0:5 933 -- 0 05 S33 0.3. 22 hoary sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 31.2 100 17.8 100 31.2 100 17.8 100 22.3. 100 mountain sagebrush 
CHVI8 Chrysothamnus viscidiflorus 04 33 tes Mare} 04 33 14 33 11 33 Douglas rabbitbrush 
PEFL15 Pentaphylloides floribunda -- 0 0 Siam; -- 0 Comedy: Oat shrubby cinquefoil 
ROWO Rosa woodsii -- 0 02 ans, -- 0 OW Ne Osa Woods rose 
SYRO Symphoricarpos rotundifolius -- 0 02s -- 0 0.2 33 Ol eep2e mountain snowberry 

GRAMINOIDS 
BROMO Bromopsis OV aids -- 0 Oye Sl -- 0 Cee perennial brome 
BRCA10 —_ Bromopsis canadensis = 0 Pat ANE -- 0 Zee ars ee ta fringed brome 
BRPO5 Bromopsis porteri 4.69533 -- 0 46 33 -- 0 TS palal nodding brome 
CAGE2 Carex geyeri Oye ek) OZ, 0.7 %33 ihe sn Md 03 22 ~~ elksedge 
CAOB4 Carex obtusata 29 33 44 33 29° 33 44 33 3.9hie33 blunt sedge 
DAPA2 Danthonia panyi -- 0 58.7 100 -- 0 58.7 100 39.1 67 Parry oatgrass 
ELEL5 Elymus elymoides 07 33 09 67 O79 533 09 67 0.8 56 bottlebrush squirreltail 
ELTR7 Elymus trachycalus 07-33 -- 0 0.7 9933 -- 0 O2 aii slender wheatgrass 
FEID Festuca idahoensis 29 100 9.2 100 29 100 92 100 7.1 100 — Idaho fescue 
FETH Festuca thurberi 8.1 100 194 67 8.1 100 194 67 15.6 78: Thurber fescue 
JUAT Juncus ater O 7aeuGr, -- 0 0:7 5 GF -- 0 O2ear22 Baltic rush 
KOMA Koeleria macrantha 22) 33 1.Oiee6/ 220003 16 67 1:8 06 prairie junegrass 
POFE Poa fendleriana 028133 ii 68) 02 eno3 TAMO) wore) 47 33  muttongrass 
PONEI2 Poa nemoralis ssp. interior 20m oo OSS 2.5133 ORS}. ali thee” interior bluegrass 
POSE Poa secunda -- 0 Operas, -- 0 O:7 aie O5t tt Sandberg bluegrass 
STNE3 Stipa nelsonii -- 0 09 33 -- 0 09 33 0.6 22 Nelson's needlegrass 
STPI2 Stipa pinetorum -- 0 02 17 -- 0 0.2 AZ 0.200 pine woods needlegrass 

FORBS 
ACLA5 Achillea lanulosa 40 33 3.2 100 40 33 3.2 100 3.5 78 — westem yarrow 
ADLE Adenolinum lewisii O10 ess OD aT, 0054533 Oar li, 0.2 22 blue flax 
AMLA6 Amerosedum lanceolatum 06 67 (hommes 06 67 gfecy ee) 1.2 44 yellow stonecrop 
ANTEN Antennaria OSes -- 0 Uky eS) -- 0 Ocal pussytoes 
ANRO2 Antennaria rosea 2.0 67 {A ley 20) 67 19 67 19 67 rose pussytoes 
ARAN7 Argentina anserina O:AaeioS -- 0 07 33 -- 0 O22 at silverweed 
ASMIO Astragalus miser var. oblongifolius -- 0 O:2 peas - 0 20 33 0.1 22 weedy milkvetch 
CALI4 Castilleja lineariifolia -- 0 05 33 -- 0 O.5e2 33 0.4 22 Wyoming paintbrush 
CEAR4 Cerastium arvense O.3eo3 -- 0 Osos -- 0 OL eels mouse-ear chickweed 
ERCO24 ~—_Eremogone congesta 64 33 44 100 64 33 44 100 5.1 78 desert sandwort 
ERIGE2 Erigeron WE 8} 02033 te OR 0:2" nds 0.7 33 _ fleabane 
EREA Erigeron eatonii -- 0 ish Bk! -- 0 ish aot 09 22 Eaton fleabane 
ERSU2 Erigeron subtrinervis Ome 11 67 O77) 33 Lee.Gs 1.0 56  threenerve fleabane 
ERRA3 Eriogonum racemosum -- 0 Ove 33 -- 0 Cine} Uo), 22 redroot buckwheat 
ERSU11 Eriogonum subalpinum SOS Ol aay BHO) xc sO ea 11 22 — sulfurflower 
ERUM Eriogonum umbellatum -- 0 ONS MZ, -- 0 O3F ei O20 sulfur buckwheat 
ERTR19 Erythrocoma triflora 16 67 453 SC 664 67 ae 0 14 56 prairie smoke 
FRVE Fragaria vesca -- 0 04 7 -- 0 04 17 0.3001 European strawberry 
GASE6 Galium septentrionale -- 0 04 17 -- 0 04 “7 Oa northem bedstraw 
GADR3 Gastrolychnis drummondii O:20a733 Oi 633 0.2 33 OF Rese d3 0.1 33 alpine campion 
HEVI4 Heterotheca villosa 8.0 67 -- 0 8.0 67 -- 0 2iimee, hairy golden aster 
IRMI Iris missouriensis -- 0 04 33 -- 0 04 33 03 22 ~~ wildiris 
LALE2 Lathyrus leucanthus -- 0 Oar 3S -- 0 Oss 0.4 22 aspen peavine 
LUAR3 Lupinus argenteus 0.0 33 6.9 50 010" 433 69 50 46 44 _ silvery lupine 
LUSE4 Lupinus sericeus -- 0 OF etn -- 0 07 Seti. 05 11 silky lupine 


30. Mountain Big Sagebrush Series 


Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management 
Cost of Rehabilitation 


MOAlMOM Oolyp 


eo « « oh 


wOow-wnmo-wwoo 
‘ 
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Wildlife Management. Obstruction is 30-61-80%, Moderately 
Low-High-Very High in the 0-0.5 m sector; and 0-5-25% (VL- 


Typical Use 
Intensity 
Low-Mod.Low 





30. Mountain Big Sagebrush Series 


Ecological Type SU1.7 Phase 1 Phase 2 CTA CT.B Whole ET 
Cvr__Cnst Cvr__Cnst Cvr__Cnst Cvr___Cnst Cvr___Cnst 

MIOD2 Micranthes odontoloma OS s3 -- 0 09 33 -- 0 OS tad brook saxifrage 
ORLU2 Orthocarpus luteus -- 0 40 100 -- 0 4.0 100 27 67 _ yellow owl-clover 
PHMU3 Phlox multiflora -- 0 2.0 33 -- 0 2.0233 1.3 22 flowery phlox 
POFO Polemonium foliosissimum re el -- 0 PA ek - 0 0.8 eed sky pilot 
POVI Polemonium viscosum O:/ae 933 -- 0 0/33 -- 0 O27 mit Sky pilot 
POHI6 Potentilla hippiana 04 33 U6 33 04 33 0.6 33 05 33 horse cinquefoil 
POPUS Potentilla pulcherrima Uke Sk 1.69867, O39 33 1:6 “67, 1.2 56 beauty cinquefoil 
PSMO Pseudocymopterus montanus -- 0 (ee eek) -- 0 0.6 33 04 22 mountain parsely 
PUPAS Pulsatilla patens OF MVS3 -- 0 07 33 -- 0 Oz teat American pasque flower 
SOSP Solidago spathulata OSiess -- 0 O15 aa 33 -- 0 0:2 ti dune goldenrod 
TAOF Taraxacum officinale 43 100 0.3 50 43 100 03 +50 1.6 67 common dandelion 
TRRUS Trifolium rusbyi -- 0 O33 -- 0 0.2 33 0.1 22 Rusby clover 
VIAM Vicia americana (Ne SE 09 50 i) es) 09 50 0.9 44 American vetch 
VIOLA Viola 04 33 -- 0 04 33 -- 0 01 11 ~~ violet 
WYAR Wyethia arizonica -- 0 OF 17 -- 0 OS ty, OZ iit mule's ears 

GROUND COVER 
BARESO bare soil 24.4 100 45 100 24.4 100 45 100 11.1. 100 bare soil 
LITTER litter and dutf 72.4 100 91.1 100 72.4 100 91.1 100 84.9 100 — dufflitter 
ROCK cover grav+cob+ston Uae nee) -- 0 0.7 ai33 -- 0 Oem grav+cob+ston cover 
SMGRAV _ small gravel < 1 cm 1:3) 67 Pai Nn (oY ies UY 2G, 19 67 — small gravel 
.LGGRAV large gravel 1-10 cm 04 67 Us MY 0.4 67 si) 0.9 67 large gravel 
COBBLE cobble 10-25 cm -- 0 06 17 -- 0 VEN 7 04 11 cobble 
.LIVEPL live plant bases 08 33 06 83 08 33 06 83 07 67 live plant bases 
.BRY mosses + lichens on soil 10 33 -- 0 1.0.9 33 -- 0 OS aati on soil mosses + lichens 
.MOSSON — moss on soil ier Ol, 04 33 Ae. aley 04 33 0.9 44 — onsoil moss 
LICHEN lichen on soil hoe enO/ 07 67 ke OL, 07 67 0.9 67 — onsoil lichen 
COWPIE — droppings cattle LOMe33 07 50 1:0 ee 33 O'7e50 08 44 cattle droppings 
.DEERPE — droppings deer Uy 38! -- 0 O5e33 -- 0 Olt deer droppings 
ELKPEL — droppings elk -- 0 04 17 0 04 17 03 it elk droppings 
.WO0D13 wood 1-3 in diam. OF eos Dan eye 07 33 O67, 0.9 56 1-3 indiam. Wood 





Distinguishing Features. Mountain big sagebrush, Idaho 
fescue, Typic Cryoborolls, Skeletal soils, Subalpine, Residual or 
Colluvial. 

Distribution. Slopes in the high Subalpine of the Gunnison 
Basin, common in Taylor Park. This type also occurs throughout 
the western slopes of the Rocky Mountains from Washington, 
Idaho, and western Montana, through western Wyoming, to 
northern and central Colorado and northeastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 
and community types (seral expressions) are described below. 





Shrub Cover 14 - 22.9 - 38% sd = 7.1% 
Gram. Cover 36 - 68.4 - 103% sd = 21.1% 
Forb Cover 14 - 35.7 - 67% sd = 14.2% 
Rock Cover 0- 13.7 - 42% sd = 12.3% 
Bare Soil Cover 3- 11.9 - 25% sd = 6.9% 
Total Live Cover 66 - 127.2 - 157% sd = 24.7% 


No. Species 16 - 22-27 sd = 3.4 





Plant __Associations. © Artemisia tridentata ssp. 
vaseyana/Festuca idahoensis Daubenmire 1970, Lewis 1975, 
Houston 1976, Terwilliger and Smith 1978, Mueggler 1980, 
Tweit and Houston 1980, Hess 1981-1982. The plant association 
found here, only in the northeastern part of the Gunnison Basin, 
is Phase Muhlenbergia filiculmis, described as new here. 

Soils: Sampled as Cryoborolls, mostly Typic (a few lightly 
Argic), mostly Sandy-Skeletal (a few Loamy-Skeletal, a few 
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Min-Avg-Max (n= 15) Statistic Comments 


SS 
C 


omponent 
Vegetation 


Description 

Mountain big sagebrush, Idaho fescue, no Thurber fescue 

~~ Sols | Cryobaralls, Typic, mosty Sandy to Coarse Loany. 
moderately -drained to excessively well-drained 





Gentle slopes, parks in cold high basins 


senwwowcced seneenweunawesssssnenseswnenwenensennawewerenswenccenenacerecenecenesecccensceccccecccccccccccecas 









Jpeerorewcorcccecenececewes. 




















Variations. No phases defined within the UGB, but the 
communities here seem different from the ARTRV/FEID to the 
north of the UGB. Perhaps the communities here should be 
called Phase Muhlenbergia filiculmis, since it is 100% constant 
here. 

Vegetation: Diversity moderate, TLC/S is 3.1-8.7. 






0.4-0.6 m, ARTRV, few other shrubs 
0.2-0.4 m, FETH 







Often noticeable surtace gravel 











Sandy to Coarse-Loamy). Permeability ranged from moderately 

drained to excessively well-drained, with the average in the 
moderately drained class. 

Min-Avg-Max Statistic 

50 - 63.1 - 79 cm sd = 9.5cm 
0-8.2-25cm sd = 9.3cm 

20 - 35.2 - 75 sd = 17.3 








Total Depth 
Mollic Depth 
Permeability 









Landforms and Geology. Gentle to moderate glacial slopes 
and hills. 










Min-Avg-Max Statistic 
9440 - 9651 - 9940 ft sd = 183 ft 
Aspect 4 - 231 - 283° r= 0.10 
Slope 1-7.6 - 26% sd = 7.2% 
Formation usually Glacial from Igneous sources. Moderate 
potential for mass movement. 


Elevation 








30. Mountain Big Sagebrush Series 


Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Moist, cold microclimate. Vegetation cover and 
coarse fragments hold much moisture through the season on 
better-condition sites. Sometimes adjacent to riparian areas. 


Community Types 


Seral Shmb | Graminoid | Forb | Shmb Prod.,| Forage Prod, 
ommunity Type Status Cover Cover Cover b/ac/ b/a 
A. Idaho fescue- |LS- PNC (200-500) (900-1200) 


min. big sagebrush- 
slimstem muhly-sedges 


B. Mtn. big sagebrush- 
Idaho fescue- 
Slimstem muhly-sedges 








C. Mtn. big sagebrush- 
sparse Idaho fescue- 
sparse grasses 


Succession. For seral stage determination, compare with 
Community Type A. 

Grazing or other disturbance will tend to remove Idaho 
fescue and increase weedy forbs and bare ground. 

Related Types. Related to mountain big sagebrush/Thurber 
fescue-Idaho fescue type, which occurs on deeper, loamier soils 
where Thurber fescue can grow. Related to mountain big 
sagebrush/meadow-rue type, which occurs on soils shallower to 
clay, excluding fescues. 

Adjacent Types. Spruce-fir forest toward the upland, and 
willow riparian or water sedge riparian toward the bottoms. 
Often adjacent to Idaho fescue grassland in these parks. 

Resource Values. 


#S 

es 75-105% LE 
25-45%| 35-90% re (400-800) 
a 35-60% et 


= 











(300-1000) 


(150-400) (150-600) 








onal 


Resource Value 


Potential Cattle Forage Production 
Grazing Suitability 
Developed Recreation 
Dispersed Recreation 
Scenic 
Road & Trail Stability 
Construction Suitability 
Deer & Elk Hiding Cover 
Deer & Elk Forage & Browse 
Watershed Protection 
Soil Stability 
Risk of Soil Loss - Natural 
Risk of Soil Loss - Management 
Risk of Permanent Depletion - Range 
Risk of Permanent Depletion - Wildlife 
Resource Cost of Management - - 

Cost of Rehabilitation 5 - 5- -6 


Wildlife Management. Obstruction is 30-43-55%, Moderately 
Low-Moderate-Moderately High in the 0-0.5 m sector; and zero 
above 0.5 m. 
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Habitat. Season Preference _lypical Use 
Species Component Intensity 
Elk Forage, Rest Summer Low Low-VeryLow 
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30. Mountain Big Sagebrush Series 


Ecological Type SU2.0 CTA CT.B CTC Whole ET 
Cvr__Cnst_Cvr_Cnst_—sCvr_—Cnst_~—sCvr_Cnst 
TREES 
SHRUBS 
ARAR8 Artemisia arbuscula 0.6 20 03 33 ike) 28) 0.7 27  lowsagebrush 
ARCA13 _— Artemisia cana 0.5 320 -- 0 -- 0 0.2 7 hoary sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 18.9 100 28.7 100 16.3 100 22.1 100 mountain sagebrush 
PESI Pediocactus simpsonii -- 0 03% 33 0:39:50 0.2 27 Simpson hedgehog cactus 
GRAMINOIDS 
BRCA10 = Bromopsis canadensis -- 0 -- 0 059925 0.1 7 fringed brome 
CAFO3 Carex foenea 01 20 Os OXaae25 0.1 20 _ silvertop sedge 
CAOB4 Carex obtusata 41 20 11.2 67 17.2 100 10.4 60 — bluntsedge 
CASTES Carex stenophylla ssp. eleocharis 17.1 80 62 33 -- 0 8.2 40  needleleaf sedge 
FEID Festuca idahoensis 30.8 100 22.8 100 be 7) 21.1 93 Idaho fescue 
FESA Festuca saximontana -- 0 -- 0 09 25 0.2 7 Rocky Mountain fescue 
JUAT Juncus ater -- 0 01017 09 25 0.2 13 Baltic rush 
KOMA Koeleria macrantha 73a0100 8.7 100 liza 100 9.0 100 prairie junegrass 
MUFI Muhlenbergia filiculmis 22.9 100 13.4 100 11.2 100 16.0 100 — slimstem muhly 
POFE Poa fendleriana 44 100 2.8983 0.8 100 2.8 93 muttongrass 
FORBS 
ACLAS Achillea lanulosa 0.2 20 OS manly -- 0 0.2 13 western yarrow 
AGGL Agoseris glauca OS 20 0 See, -- 0 0.6 13 — false-dandelion 
AMLA6 Amerosedum lanceolatum ee GY 3.0' 83 2.0 100 2.2 80 yellow stonecrop 
ANRO2 Antennaria rosea 3.9 100 2.0 100 24 50 27 87 rose pussytoes 
ARFR4 Artemisia frigida O20 04 33 O:25n25 0.2 27 fringed sagebrush 
ASTER Aster 04 20 -- 0 -- 0 0.1 7 aster 
CEST3 Cerastium strictum -- 0 OS OB aee25 0.3 13 mouse-ear 
ERCO24 ~— Eremogone congesta al ay 41 67 9.0 75 44 53 — desert sandwort 
ERPU2 Erigeron pumilus -- 0 OU, Oi mmeeo 02 13 low fleabane 
ERSP4 Erigeron speciosus -- 0 ee SN// -- 0 0.2 7 Oregon fleabane 
ERSU11 Eriogonum subalpinum ri 748) Oey lah 2k) 0.6 20 — sulfurflower 
ERTR19 Erythrocoma triflora 5.8 80 ae sh EY) 3.0 67 prairie smoke 
GADR3 Gastrolychnis drummondii -- 0 04 33 Ores 0.1 20 alpine campion 
GEAC2 Gentianella acuta 12 80 04 17 OZ 0.6 40 little gentian 
HEVI4 Heterotheca villosa 0.2 20 ae SY) 42075 1.6 47 hairy golden aster 
LIIN2 Lithospermum incisum 0.8 60 10 67 (hil 249 0.7 53  puccoon 
LUCA3 Lupinus caespitosus 33 «780 eh 88) alee t OG 2.1 87 _ stemless lupine 
LYAN2 Lycopodium annotinum -- 0 -- 0 44 25 12 7 stiff clubmoss 
MIRH Micranthes rhomboidea 23 80 C2 aes, 03 25 0.9 40 diamond-leaf saxifrage 
ORLU2 Orthocarpus luteus 3.3 100 OMS 67 (ee TS 21 80 yellow owl-clover 
PHMU3 Phlox multiflora GR Age ili, KR 3.0 50 19 47 flowery phlox 
POHI6 Potentilla hippiana 0.1 40 Ty 8) 1.6 100 ie 78 horse cinquefoil 
POPUS Potentilla pulcherrima 06 20 -- 0 -- 0 0.2 7 beauty cinquefoil 
PSMO Pseudocymopterus montanus 2a 60 (et iW! Osler 0.5 33 mountain parsely 
PSJA2 Pseudostellaria jamesiana Pes\ oe 1 (0) 47 50 WS iy) 3.0 60 tuber starwort 
SOMU Solidago multiradiata 2.0 60 Vales 50 49 50 2.4 53 — mountain goldenrod 
TAOF Taraxacum officinale 1:5 9.80 less YA 01 50 1.2. 67 — common dandelion 
GROUND COVER 
BARESO bare soil 6.8 100 13.0 100 16.8 100 11.9 100 bare soil 
.LITTER litter and duff 82.2 100 73.8 100 63.3 100 73.8 100 — dufflitter 
SMGRAV — small gravel < 1 cm 91 100 11.2 100 17.3 100 12.1 100 — small gravel 
.LGGRAV large gravel 1-10 cm 16 80 Oem On ee Ys 15 73 large gravel 
COBBLE cobble 10-25 cm -- 0 -- 0 05 50 01 13 cobble 
-LIVEPL live plant bases 0.4 80 O45 0) 09 75 OI5ia66/: live plant bases 
.MOSSON moss on soil 3.9 100 9.1 100 47 50 6.2 87  onsoil moss 
.LICHEN lichen on soil 12.9 100 13.3 100 9.4 100 12.1. 100 — onsoil lichen 
COWPIE — droppings cattle 0.1 40 08 50 08 25 0.6 40 cattle droppings 
.DEERPE — droppings deer 0.0 20 04 67 Oly 50 0.2 47 — deer droppings 
-ELKPEL droppings elk 0.2 40 O27 Oy 425 O2Raeh elk droppings 
.WO0D13_~—- wood 1-3 in diam. 1.2)a80 l:3) 50 OHS 74S 11. 67 — 1-3 in diam. wood 
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30. Mountain Big Sagebrush Series 


31. Low Sagebrush Series 


General Description 

Artemisia arbuscula Series. The Artemisia (Sagebrush) Series 
of Tweit and Houston (1980) is much too large. 

This is a low shrubland, often the grasses overtop the shrubs, 
making the community resemble a grassland from an oblique 
angle. Soils are shallow to a hard claypan formed of rocks 
cemented together with montmorillonite clay, making a layer 
impermeable to most plant roots (Hironaka and others 1983). 
These soils are poorly aerated (Fosberg and Hironaka 1964). 

Precipitation zone: 400-660 mm/yr (16-26 in/yr) (local data). 
Growing period 25-27-30 da, soil degree days 165-190-225 
(Jensen 1989). Mean annual soil temperature 7-9-11°C, mean 
summer soil temperature 16-17°C (Jensen 1989). 

Jensen and others (1988-1989) reported production in their 
low sagebrush/Idaho fescue type from northern Nevada: 


Plant Grou Value + SD, kg/ha/ 
Shrubs 109 + 57 
Graminoids 432 + 158 
Forbs 95 + 73 
Total 627 +207 


Distribution 
In the UGB, elevations are 8,980-9,630-10,530 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation ET. Page 
Low sagebrush/Parry oatgrass-Idaho fescue 9,000- 10,490 $U3.1 
(ARAR8/DAPA2-FEID) 
typical phase 9,000-9,920 —Ph. 1 
phase Thurber fescue 9 .210-10,490 —Ph. 2 


Low sagebrush/Parry oatgrass- Thurber fescue- SU3.2 


Arizona fescue (ARAR8/DAPA2-FETH-FEAR2) 


8,980- 10,530 


Vegetation Management Practices 
These sites are often grazed, since they are so open, but they 


are not very productive of forage. Compaction from grazing, 
equipment, roads, or trails should be minimal. 


Fire Ecology 
Low sagebrush is easily killed by fire, but these stands are 


difficult to burn because of low canopy heights, low productivity, 
and consequent scattered fuels. These stands often can be used as 
a firebreak (Bunting and others 1987). 


Insects and Diseases 
Unknown. 


Livestock Range Management 

Plant species that increase with grazing use include sandwort 
(Eremogone congesta). Plant species that decrease with grazing 
use include Idaho fescue (Festuca idahoensis). Winter use by 
deer or elk, or heavy summer use by cattle or sheep, may lead to 
decreases in low sagebrush (Tweit and Houston 1980). 

“Due to the wetness of the soil in the spring, vegetation 
growth is delayed in comparison with surrounding vegetation that 
supports ... [mountain big sagebrush]” (Hironaka and others 
1983). 





Wildlife Management 
Deer, elk, pronghorn, and sage grouse use these sites in mild 
winters and springs in eastern Oregon (Dealy and others 1981), 


but these sites in the UGB are too high in elevation to be used in 
most springs or winters for sage grouse, deer or elk. Sage grouse 
sometimes browse low sagebrush. Low sagebrush is reported to 
be one of the most palatable species of sagebrush for mule deer 
(Dealy 1981). 


Mapping and Map Units 
These sites are small to large to occasionally very large. The 
medium to large sites are easy to distinguish on aerial photos, but 
it is difficult to identify them to type, because of their similarity 
on the photos to early seral stages of other types (currently short 
grasslands). 


Roads and Trails 
Generally suitable for roads and trails, since the sites are often 
nearly horizontal, and cuts are not necessary. The soils are packed 
heavy-clay and coarse fragments that are stable as long as they 
are not cut into. Compaction from equipment, roads, or trails 
should be minimal. 


Hydrology 
Unknown. 


Revegetation 
These sites blow clear of snow relatively early, so they are 
cold, and they don’t produce a lot of cover. So recovery after 
revegetation will be slow (Tweit and Houston 1980). 


Recreation Management 
Generally suitable for developed or dispersed recreation, but 
developments should be above ground. However, these sites are 
open, exposed, windy, and far away from any attractions, so 
preference for recreation is low. 
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Distinguishing Features. Low sagebrush, Parry oatgrass, 
Idaho fescue, Cryoboralfs, Subalpine, Residual or Coiluvial. 


Distribution. Gentle slopes in the Subalpine of the Gunnison 
Basin, common. This type also occurs throughout the western 
Slopes of the Rocky Mountains from western Montana, 
southwestern Idaho and southeastern Oregon, through western 
Wyoming, and in northwestern and central-western Colorado, 
and northeastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and community types (seral expressions) are described below. 
Component | Description 
Abr Sct Sehrisat en) Botts tk ee EL eae) eee 2 


Vegetation | Grassland" with low sagebrush forming a lower layer, low 
sagebrush, Idaho fescue, Parry oatgrass 
Soils Argiborolls, Skeletal, very impermeable aks 











No. Species 11- 25-34 19 - 28- 





Plant Associations. Artemisia arbuscula/Festuca idahoensis 
Beetle 1961, Dealy 1971, Schlatterer 1972, Volland 1976, 
Mueggler 1980, Tweit and Houston 1980. All the communities 
in this Ecological Type in the Gunnison Basin have Danthonia 
parryi codominant. There are two phases of the Ecological Type 
here: Phase © Danthonia parryi, the typical phase; and Phase @ 
Danthonia parryi-Festuca thurberi. 

Soils: Phase © Typical Sampled Cryoboralfs, mostly Mollic 
(a few Typic), mostly Fine (if Skeletal then Clayey-Skeletal). 
Permeability ranged from extremely poorly-drained to 
moderately drained, with the average poorly-drained. Phase @ 
FETH Sampled mostly as Argic Pachic Cryoborolls, almost all 
Fine or Fine-Loamy (one Loamy-Skeletal, several 
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Phase 1. Typical (n=15) Phase 2. FETH (n=11) Comments 


Shrub Cover 5 - 30.2 - 63% 18 - 41.7 - 75% Shrub layer 0.2 m max., ARAR8, few others 

Gram. Cover 37 - 66.5 - 105% 40 - 86.8 - 116% More graminoids in Phase 2, often taller than shrubs 
Forb Cover 19 - 56.7 - 109% 8 - 55.4 - 127% 

Rock Cover 0-9.2-41% 0-6.1-17% Usually with some to much surface gravel 

Bare Soil Cover 1- 11.0- 25% 0-93-31% 

Total Live Cover 111 - 153.4 - 211% 114 - 179.1 - 241% 








Variations. 
Phase 1 Phase 2 
Vegetation Typical Thurber fescue 
Soils Cryoboralfs, depth avg. 76 | Argic Pachic Cryoborolls and 
cm, Cryoboralfs, 
mollic color avg. 19 cm depth avg. 99 cm, mollic 
color & base-saturation avg. 
Landform Westerly, 8 - 14% slope, | All Aspects, 10 - 31% slope, 
9000 - 9920 ft 9210 - 10490 ft 
Geology 
Water 
Climate 





Vegetation: Diversity low to moderate, TLC/S is 3.2-11.7. 
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Montmorillonitic). 


Permeabilities ranged from extremely 
-drained to well-drained, with the average poorly-drained. 
Phase 1. Typical Phase 2. FETH Comments 
Total Depth 26-76.2-120cm 46-99.3-140 cm Deeper in Phase 2 

Mollic Depth 3-19.0-51 cm 0-32.9-87 cm This is mollic by color only. 
Deeper mollic in Phase 2 


poor! 











Permeability  8-24.6-36 0-25.8-45 


Landforms and Geology. Gentle to moderate slopes and 
slumps, Phase © is Northwesterly, but Phase @ occurs on all 


aspects. 
Phase 1. Typical Phase 2. FETH 


9000 - 9528-9920 ft 9210-9708 - 10490 Tt 
6 - 264 - 297° (r=0.84) _0- 214 - 266° (r=0.13) 













Elevation 
Aspect 








31. Low Sagebrush Series 


Slope 8- 10.7- 14% 10- 17.9- 31% Climate. In moderate rainshadow or outside rainshadow, but 


Formation Residual from shale, often Mancos shale. Sometimes | if outside rainshadow, then in the warmest, driest forested 
the upper layers is has a Colluvial origin from Igneous rocks | Microclimates. Warm, moderately exposed to sun, slightly 


such as basalt. Low to moderate potential for mass movement. exposed to wind. 
Water. Dry microclimate, but vegetation cover and coarse 


fragments hold some moisture through the season on better- 
condition sites. No permanent water on or near sites. 





ie 
a 








Production, lb/ac/yr 











110 120 130 140 150 160 





Community Types 





Seral Shrub | Graminoid Forb | Shrub Prod. Forage Prod., 
Community Type Status | #S | Cover Cover Cover lb/ac/yr lb/ac/yr Comments 





A. (Parry oatgrass-) LS- PNC -60% | 55-110% 75 550 Parry oatgrass varies from 
low sagebrush-ldaho fescue- (50-400) (600-700) dominant to absent. Thurber 
(Thurber fescue-) sandwort fescue varies from codominant to 
absent 
B. Grasses-low sagebrush- | MS- LM 20-50% | 40-115% 349 387 ‘Grasses' such as junegrass, 
(Thurber fescue-) (100-450) (200-700) needlegrasses, bluegrasses, etc. 
sparse Idaho fescue- 
(sparse Parry oatgrass) 
Pope! 





C. Low sagebrush- 40-70% | 30-50% 325 186 ‘Grasses’ such as junegrass, 
(Idaho fescue-) grasses- (150-450) (100-400) needlegrasses, bluegrasses, etc. 


sandwort-sedges No oatgrass 


D. Low sagebrush- 30-40% | 40-50% (100-400) (250-450) ‘Grasses’ such as junegrass, 
Parry oatgrass-grasses- needlegrasses, bluegrasses, etc. 
sandwort No Thurber fescue 
E. Mtn. big sagebrush- MS? 1 47% 105% (350-450) (600-700) 
low sagebrush-Pamy oatgrass- 
grasses- Thurber fescue 


Succession. For determining seral stage, compare with | be dominated by low sagebrush and forbs (especially sandwort). 
Community Type A. Once the seed sources for those grasses is gone, then the low 
Grazing by livestock, elk, and deer will remove the palatable | sagebrush-forbs community is a Disclimax. 
grasses Parry oatgrass and Idaho fescue first. Then the site will 
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31. Low Sagebrush Series 

Related Types. Not related to any other type in the Subalpine Adjacent Types. Usually adjacent to and interspersed with 
zone. Similar to black sagebrush types in form of the vegetation | mountain big sagebrush/Thurber fescue. Often low sagebrush 
(heights of layers, etc.) and soils, but black and low sagebrush | sites occur as patches within a sagebrush/Thurber site. 











types have very different plant species and occupy distinctly Resource Values. 
different elevational belts. 
Resource Value C.t.A Ct. B C2 C.t. D Ct.E 
Potential Cattle Forage Production 3 2-3 1 2 3 
Grazing Suitability 3-4 3-4 3-4 3-4 3-4 
Developed Recreation 3-4 3-4 3-4 3-4 3-4 
Dispersed Recreation 2-3 2-3 2-3 2-3 2-3 
Scenic 1 | 1 | 1 | 1 | 1 
Road & Trail Stability 3-4 3-4 3-4 3-4 3-4 
Construction Suitability 1-2 1-2 1-2 1-2 1-2 
Deer & Elk Hiding Cover 1 1-2 1-2 0-1 1 
Deer & Elk Forage & Browse 0 0 0 0 0 
Watershed Protection 1 1 1 1 1 
Soil Stability 3-4 3-4 3-4 3-4 3-4 
Risk of Soil Loss - Natural 1-2 1-2 1-2 1-2 1-2 
Risk of Soil Loss - Management 2-3 2-3 2-3 2-3 2-3 
Risk of Permanent Depletion - Range 2-3 2-3 2-3 2-3 2-3 
Risk of Permanent Depletion - Wildlife 1 1 1 1 1 
Resource Cost of Management 2-3 2-3 2-3 2-3 2-3 
Cost of Rehabilitation 3-4 3-4 3-4 3-4 3-4 


Wildlife Management. Obstruction is 20-58-80%, Low-Moderately High-Very High in the 0-0.5 m sector, mostly from grasses and 
forbs. Obstruction is 0-4-40%, Very Low-Very Low-Moderately Low in the 0.5-1 m sector. 


Habitat 
Species Component Season Preference _—_‘Typical Use Intensit 
Elk Standing Summer Low Low-VeryLow 
Ecological Type SU3.1 Phase 1 Phase 2 Cana CT.B C.7.C C1T.D C.T.E Whole ET 


Cvr_Cnst_ Cvr Cnst_Cvr Cnst_ Cvr Cnst_Cvwr Cnst Cvr Cnst  Cvr Cnst Cvr Cnst 
—.— ist tr str nst__uvr_nst_ vr Cnst_ Ovr_ Cnst_ Cvr Cnst_ Cvr Cnst_ 
TREES 


SHRUBS 
ARAR8 Artemisia arbuscula 23.2100 32.7100 25.7100 26.6100 413100 205100 19.2100 27.2100 lowsagebrush 
ARTR2 Artemisia tridentata 14 27. - 0 - 0 0.0 20 tes ek} 0.0 50 -- 0 0.8 15 big sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 03 20 00 9 0.0 30 -- oO - 0 - 0 4.8 100 0.2 15 mountain sagebrush 
CHPA13 Chrysothamnus panyi 0.0 7 06 18 = -- 0 06 20 -- 0 -- 0 0.0 100 0.2 12  Pany rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 08 60 3.9 82 0.3 50 42 80 0.9 67 2.7 100 1.5 100 2.1 69 Douglas rabbitbrush 
CHVIP5 = Chrysothamnus viscidiflorus ssp. pumilus 27 20 -- 0 - 0 2.0 20 -- O10:25 50s a=. 0 16 12 rabbitbrush 
GUSA2 __ Gutierrezia sarothrae -- 0 09 9 -- 0 10 10 - 0 - 0 - 0 0.4 4 broom snakeweed 
MARE11_ -Mahonia repens 01 27 01 27 0.1 10 0.2 50 -- 0 03 50 -- 0 0.1 27  Oregon-grape 
PEFL15 —_ Pentaphylloides floribunda - 0 Vel 80 0.0 10 14 30) -- 0 - 0 -- 0 0.5 15 — shrubby cinquefoil 
ROWO Rosa woodsii -- 0 0.3 27 - 0 03 30 -- oO - 0 -- 0 0.1 12 Woods rose 
SYRO Symphoricarpos rotundifolius 03 20 0.2 46 -- 0 08 70 -- 0 0.0 50 -- 0 Osh Sh mountain snowberry 
GRAMINOIDS 
BRSP2 —_ Bromelica spectabilis -- 0 3" 9° - 0 03°10 -- oO - 0 - 0 0.1 4 — showy oniongrass 
BRCA10 Bromopsis canadensis 0.1 27 iE BS 05 20 1.3 50 0.0 33 03 50 0.0 100 0.7 39 fringed brome 
BRPOS —Bromopsis porteri - 0 2.1 36 15 20 09 20. -- 0 -- 0 - 0 0.9 15 nodding brome 
CAREX Carex DO, 16 9 0.0 10 18 10 -- 0 - 0 -- 0 07 8 — sedge 
CAFO3 _— Carex foenea Pat) 6 7 eit!) W220 eee 0 99 33 -- 0 -- 0 1.6 8 _ silvertop sedge 
CAGE2 Carex geyeri 3.4 33 Some! 48 30 36 30 -- 0 0.0 50 3.5 100 3.4 31 elk sedge 
CAOB4 _— Carex obtusata LOR / 17 46 14 40 1.2 30 16°33 -- 0 3.6 100 13 35 blunt sedge 
CASTE3 Carex stenophylla ssp. eleocharis 0.1 13 04 9 0.4 10 02 20 -- 0 - oO - 0 O22 needleleat sedge 
DAPA2 _ Danthonia parryi 27.9 80 0.6 27 36.0 70 10 50 -- 0 75100 409100 16.4 58  Pamy oatgrass 
ELEL5 Elymus elymoides 15 60 Ue 783 1.0 40 12 70 2.8 100 1.3 100 9.6 100 1.6 65 _ bottlebrush squirreltail 
ELTR7 Elymus trachycalus -- 0 06 27 0.1 10 05 20 -- 0 - 0) (- 0 0.3 12 slender wheatgrass 
FEID Festuca idahoensis 93 73 75 73 16.4 100 3aet0 Tht A fie ese 0 - 0 8.6 73 Idaho fescue 
FETH Festuca thurberi 2.3 33 45.6 100 81 70 428 80 -- QO -- 0 264100 206 62 Thurber fescue 
KOMA Koeleria macrantha 7.6 100 42 64 5.4 90 6.0 70 8.9 100 9.3 100 1.5 100 6.1 85 prairie junegrass 
MUFI Muhlenbergia filiculmis 00 7 0:3), 9 0.4 10 O:1 BAO peaere= 0 -- 0 -- 0 0.2 8 — slimstem muhly 
PASM Pascopyrum smithii Oak, 02 9 06 20 -- 0 0.4 67 25 50 -- 0 0.5 19 western wheatgrass 
POFE Poa fendleriana 5.3 60 15 36 27 40 3.4 40 11 67 11.1100 91 100 3.7 50 — muttongrass 
POJU Poa juncifolia 14 13 - 0 -- oO - 0 TI) = oO - 0 0.8 8 alkali bluegrass 
PONEI2 Poa nemoralis ssp. interior 01 ez, eee 0.1 20 2.4 10 03 33 - 0 -- 0 1.0 15 _ interior bluegrass 
PONE2  Poanervosa 03 7 0.0 9 0.5 10 00 10 - 0 -- 0 -- 0 0.2 8 Wheeler bluegrass 
POPR Poa pratensis 00 7 22 27 - 0 2.5 30 01 33 -- 0 - 0 1.0 15 Kentucky bluegrass 
POSE Poa secunda OF? 15 18 -- 0 16 20 07 33 =- oO - 0 0.7 12 Sandberg bluegrass 
STCO4 — Stipa comata 3.0 33° = 0 0.1 10 3.1 20 thf, ee 53 50 - 0 1.7 19  needle-and-thread 
STLE4 _Stipa lettermanii 15 27 47 46 «8036 30) 19 30 01 33 50 50 100100 29 35 Letterman needlegrass 
STNE3 Stipa nelsonii (O10) 7 0.7 36 0.3 20 OS 30 QO - 0 - 0 03 19 Nelson's needlegrass 
STPI2 Stipa pinetorum 1.2 933 0.6 18 0.3 10 1.1 30 11 67 35 50 -- 0 1.0 27 pine woods needlegrass 
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Ecological Type SU3.1 Phase 1 Phase 2 CTA CT.B C1T.C C.D GAs Whole ET 
Cvr_ Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst_ Cvr Cnst 

FORBS 
ACLA5 Achillea lanulosa 19 67 9.0 82 4.2 90 73 60 3.5, 67 0.3 50 0.5 100 49 73  westem yarrow 
ADLE Adenolinum lewisii 0:0 mar, 2.2 36 0.3 20 21 30 -- 0 - oO - 0 0.9 19 blue flax 
AGGL Agoseris glauca O00 O27 0.1 20 0.2 20 -- 0 - oO - 0 01 15 — false-dandelion 
ALBR Allium brandegei 0427 - O 03 20 - O O02 3 10°50" ---" 0 0.2 15 — Brandegee onion 
ANCY Anemone cylindrica 06:13 - 0 09 20 -- 0 - 0 - Qo - 0 0.3. 8 anemone thimbleweed 
ANTEN  Antennaria (257 = OF 403105 -- 0 - Oieweis= Opener 0 01 4 _ pussytoes 
ANPA4  Antennaria parvifolia 0.4 20 0.7 27 0.3 10 0.8 30 O'8 67 =- Otaie== 0 0.5 23 pussytoes 
ANRO2 = Antennaria rosea 1.0 27 0.5 27 0.7 30 06 30 - Boy ee 0 6.6 100 0.8 27 rose pussytoes 
ARFR4 Artemisia frigida 02 20 - oO - 0 0.1 20 -- 0 Om OO Mare 0 0.1 12 — fringed sagebrush 
ASTER Aster : 05 13 O39 O17 10 0.3 10 24 33 -- oO - 0 04 12 aster 
ASFO Aster foliaceus OS zoe 0 08 20 -- 0 - Ouaamace 0 - 0 0.3. 8 _ leafybract aster 
ASSP16 Aster spathulatus O05 7 03 18 -- 0 0.3 20 0.0 33. =-- 0 - 0 0.1 12 ~~ westem aster 
ASAL7 Astragalus alpinus 04 13° - 0 06 20 -- 0 0 -- eee 0 0.2 8 alpine milkvetch 
ASMIO _ Astragalus miser var. oblongifolius 05513) 0?» 0 - 0 pute 03 50 -- 0 0.3. 8 weedy milkvetch 
CAGU Calochortus gunnisonii 0.8 60 0.4 27 0.4 40 1.0 40 08 67 0.0 50 0.5 100 0.7 46 Gunnison mariposa 
CALI4 Castilleja lineariifolia 0.4 40 0.0 9 0.0 10 0.4 30 0.2 33 0.3100 -- 0 0.2 27 Wyoming paintbrush 
CAMI12 Castilleja miniata -- 0 04 9 - 0 04 10 -- oO - 0 - 0 0.2 4 scarlet paintbrush 
COHI5 Coriflora hirsutissima 0.2 20 0:89 0.1 20 03 20 -- 0 - One 0 0.2 15 leather flower 
ERCO24 Eremogone congesta 19.5 87 41 46 13.8 70 66 60 201100 364100 - 0 13.0 69 desert sandwort 
ERFE3 Eremogone fendleri OS, 03 18 0.8 10 03 20 -- Ov + 0+ t= 0 0.4 12 desert sandwort 
ERIGE2 —_Erigeron -- 0 03 9 = «- 0 Osisl0e . = oO - oO - 0 01 4  fleabane 
EREA Erigeron eatonii 18 87 05 27 13 80 0.6 20 0.7 100 6.1 100 0.5 100 1.3 62 Eaton fleabane 
EREL9 — Engeron elatior -- 0 15 18 dey 20 eee 0 - 0 - Qt ree 0 0.6 8 tall fleabane 
ERSP4 _Erigeron speciosus 120033, 48 27 09 20 53 30 -- 0 3.4 100 0.0 100 2.6 31 Oregon fleabane 
ERSU2 __Erigeron subtrinervis Op S3 07 27 0.6 20 0.4 30 Sale 67 > 0 3.5 100 09 31 threenerve fleabane 
ERRA3 = Eriogonum racemosum legume 0.0 9 01 20 0.6 30 133 3.9 100 0.0 100 0.7 35 — redroot buckwheat 
ERSU11 = Eriogonum subalpinum 09 33 2.2) 55 24 50 12°50)" == 0 - 0 2.1 100 1.5 42 — sulfurflower 
ERUM Eriogonum umbellatum 0.6 13 0.8 18 0.7 10 09 20 -- 0 10 50 -- 0 0.7 15 — sulfur buckwheat 
ERTR19 —_Erythrocoma triflora 01 27 0.6 36 0.2 30 0.5 30 0.0 33 -- 0 0.5 100 03 31 prairie smoke 
GASE6 _Galium septentrionale 23) 47 1.4 46 313) 90 1.4 40 0.8100 -- 0 - 0 1.9 46 northern bedstraw 
GEVI2 Geranium viscosissimum -- 0 0.6 27 = -- 0 06 30 -- 0] xe Oesyrt== 0 0.2 12 sticky geranium 
HEPA11 Heuchera parvifolia 00" 7 0.4 64 0.0 10 04 70 -- oO - 0 -- 0 0.2 31 littleleaf alumroot 
LACA Lactuca canadensis 02078 — 0 - 0 -- jae 0 14 50 -- 0 0.1 4 Canada lettuce 
LASE Lactuca serriola -- 0 OR) DS ere 0 0:5 10 Re- 0 - 0 - 0 0.2 4 prickly lettuce 
LALE2 Lathyrus leucanthus 1.4 33 2.1 82 29) 00 22 90 - 0 - OU biawleng 0 17 54 — aspen peavine 
LUAR3 Lupinus argenteus 03 27 2.0 46 0.0 10 24 70 - 0 2.0 =506-- 0 1.1 35 silvery lupine 
MELA3 _- Mertensia lanceolata U2 ug te ePice oO - 0 1.0) 3309 es= oO - 0 01 4 — lanceleaf bluebells 
ORLU2 = Orthocarpus luteus 0.1 20 03 27 0.4 30 0.0 10 06 33. -- 0 0.0 100 0.2 23 yellow owl-clover 
PECR5 _ Penstemon crandallii ONS SS We ie Ee 0 - 0 -- 0 25 S3e) wi 0 - 0 0.3 4 ~~ Crandall beardtongue 
PETE9 Penstemon teucrioides 0.9 27 00 9 -- 0 08 30 -- 0 3.1100 -- 0 0.6 19  beardtongue 
PHMU3 Phlox multiflora SS) 15 9 0.4 30 1.6 10 69 67 -- 0 -- 0 1.6 23 flowery phlox 
PODO4 _— Polygonum douglasii 0213 0.2 36 0.2 30 0 20 3 oO - 0 3.0 100 0.2 23 Douglas knotweed 
POHI6 Potentilla hippiana 08 33 0227, 1.0 30 0.0 20 09 33 0.0 50 0.5 100 05 31 horse cinquefoil 
POPUS _— Potentilla pulcherrima 12 47 2.0 64 Snes YA TAL 09 33 -- 0 0.5 100 1.6 54 beauty cinquefoil 
PSMO Pseudocymopterus montanus 01 13 O27 0.3 30 0.0 10 00 33 -- On Kee 0 0.1 19 mountain parsely 
RANUN Ranunculus 28 7 -- oO - 0 - 0 142 33 -- 0 - 0 16 4 buttercup 
SENEC Senecio 0.3 20 00 9 0.4 30 OCF 0m 0 - 0 - 0 0.2 15 — groundsel 
TAOF Taraxacum officinale 09 27 46 82 2.1 60 42 60 0.53833) r= Oats 0 2.5 50 common dandelion 
TRDU Tragopogon dubius OST = 0 C510. = 0 -- 0 - Gi 0 0.2 4 goatsbeard 
TRRUS ‘Trifolium rusbyi WO a/ 08 9 -- 0 OST 10 SB oon aa jal ye 0 0.9 8 Rusby clover 
VAED Valeriana edulis -- 0 04 9° -- 0 04 10 -- oO - 0 - 0 0.2 4 edible valerian 
VIAM Vicia americana 10 47 3.2 64 1.4 40 2.7 70 14 67 28 50 -- 0 1.9 54 American vetch 
WYAR Wyethia arizonica 19 40 2.8 36 5.2 30 0.1 40 1.3067 1.06 SOten=- 0 2.3 39 — mule's ears 

GROUND COVER 
.BARESO bare soil 11.0 100 88 91 103100 90 90 6.8100 21.7 100 46100 10.1 96 bare soil 
LITTER litter and duff 78.4100 834100 81.4100 831100 826100 543100 937100 80.6100 — dufflitter 
.SMGRAV small gravel < 1 cm 43 80 3.173 3.4 90 2.9 70 2.4 33 14.4 100 0.6 100 3.8 77 — small gravel 
.LGGRAV large gravel 1-10 cm vey TA) 1.6 64 17 90 1.5 60 0.7 33 5.3100 -- 0 17 69 large gravel 
GRAV _—_ gravel 0.2-10 cm 0.8 20 0.2 18 0.4 10 03 20 2.8.67 | 9 oO - 0 06 19 0.2-10cm gravel 
COBBLE cobble 10-25 cm 15" 53 0.5 27 15 60 0.7 30 0:23 Zia (50 0 11 42 cobble 
STONES stone > 25cm 07 47 04 18 013: 50 0.7 20 0.8 33 13 50 -- 0 0.6 35 stone 
.LIVEPL __ live plant bases 1.3 60 2.0 73 1.0 70 19 50 3.6 100 0.7 50 1.1 100 1.6 65 live plant bases 
.MOSSON moss on soil 05 27 0.1 18 0.8 40 01 20 -- the ac 0 -- 0 0.4 23 — onsoil moss 
LICHEN lichen on soil 09 33 16 27 04 40 1.6 20 0.0 33 5.3) 00m 0 1.2 31 — onsoil lichen 
COWPIE droppings cattle 11 47 1.1)4.36 2.1 60 0.4 30 0.2633 5 0 3.0 100 11 42 cattle droppings 
.DEERPE droppings deer 0.2 33 0.4 18 0.2 30 0.5 30 04 33 -- 0 -- 0 0.3 27 deer droppings 
ELKPEL droppings elk 15 47 01 27 03 30 2.0 40 01 67 03 50 -- 0 0.9 39 — elkdroppings 
BIGHOR droppings bighom sheep 0:35 i) 0.0. Sie = 0 0.4, 10:7 -- 0 ory SOE 0 0/292 8 bighom sheep droppings 
W00D13 wood 1-3 in diam. -- 0 0.3 18 0.1 10 OS 10 i= 0. i 0 - 0 01 8 1-3in diam. Wood 





Distinguishing Features. Low sagebrush, Thurber fescue, Ecological Type. The following table lists conditions at 
Arizona fescue, Argiborolls, lower Subalpine, Alluvial. climax, common to the whole Ecological Type. Phase variations 


Distribution. Alluvial slopes in the lower Subalpine of the | and community types (seral expressions) are described below. 
Gunnison Basin, uncommon. This type also occurs throughout 
southwestern and central-western Colorado, perhaps also in 
eastern Utah, northern New Mexico, or northern Arizona. 
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31. Low Sagebrush Series 


Component | Description 
Vegetation "Grassland" with low sagebrush forming a lower layer, 
Thurber fescue, Arizona fescue, sometimes Parry oatgrass 








Argiborolls, Skeletal, moderately drained to very 
well-crained 


Gentle to moderate slopes 














Moderate rainshadow to none 


No. Species 14 - 23 - 29 sd = 6.4 





Plant Associations. OArtemisia arbuscula/Danthonia parryi- 
Festuca thurberi-Festuca arizonica, described as new here. 

Soils: Sampled as Argiborolls, Typic or Pachic, Skeletal. 
Permeability ranged from moderately drained to very well- 
drained, with the average well-drained. 
Min-Avg-Max Statistic 
TotalDepth 56-93.0-139cm sd = 37.1cm 
Mollic Depth 9 24-47.5-106cm sd =39.2cm Average is Pachic 
Permeability 26 - 41.5 - 72 sd = 20.5 
Landforms and Geology. Gentle Alluvial slopes and 
benches. 













Comments 


















Min-Avg-Max Statistic 
Elevation 8980 -9753-10530ft sd =645ft 
Aspect 78 - 89 - 326° r= 0.24 





Slope 8 - 18.5 - 40% sd = 14.6% 
Formation Alluvial, from a wide variety of other sources, 
Igneous-Metamorphic-Glacial. Moderate potential for mass 
movement. 





Min-Avg-Max (n=4) Statistic Comments 


Shrub Cover 21 - 29.3 - 44% sd = 10.1% 
Gram. Cover 44 - 87.3 - 126% sd = 34.4% 
Forb Cover 20 - 40.1 - 65% sd = 21.6% 
Rock Cover 2 - 12.6 - 32% sd = 13.6% 
Bare Soil Cover 13 -15.4-19% sd = 3.1% 
Total Live Cover 134 - 153.2 - 164% sd = 13.0% 


Community Types 


Variations. 
Vegetation: Diversity low to moderate, TLC/S is 4.0-11.6. 














Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Moist microclimate, often adjacent to tall-willow 
riparian areas. Several sites in this type had willow patches 
interspersed with patches of this low sagebrush type. Certainly 
the combination of shallow and deep soil plant species (low 
sagebrush, Thurber fescue) seems an anomaly. 






























A. Thurber fescue- MS? 95-130% 
low sagebrush-sedges- 
mountain muhly- 

Sparse Arizona fescue 
B. Low | em? 
Sagebrush-sandwort- 
Sparse Thurber fescue- 
Sparse Arizona fescue- 
grasses 




















Succession. The successional status is uncertain for all sites 
sampled. Several sites in this type had willow patches 
interspersed with patches of this low sagebrush type. Certainly 
the combination of shallow- and deep-soil plant species (low 
sagebrush, Thurber fescue) seems an anomaly. We decided that 
the low sagebrush is shallow in these sites to wet soil, and the 
Thurber fescue is there because of the deeper soils, being able to 
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Seral Shrub Graminoid Shrub Prod. Forage Prod. 
Community Type Status} #S Cover Cover Forb Cover lb/ac/yr lb/ac/yr Comments 

























(100-450) (700-800) 














(50-250) 





(250-400) 'Grasses' such as junegrass, 


Squirreltail, needlegrasses, etc. 

















tolerate more moisture. Big sagebrush is usually absent from 
these sites because of high water tables. 

Perhaps this type is really seral to a riparian type. 

Related Types. Similar to low sagebrush/Parry oatgrass-Idaho 
fescue, but on very different soils. The soils of this type seem 
capable of supporting riparian vegetation. 


Adjacent Types. Usually adjacent to mountain big sagebrush/ 
Thurber fescue on the dry end, and serviceberry willow riparian 


on the moist end. 
Resource Values. 





31. Low Sagebrush Series 


Wildlife Management. Obstruction is 40-62-80%, Moderate- 
High-Very High in the 0-0.5 m sector; and 0-3-10% (Very Low) 
in the 0.5-1 m sector. 





Resource Value Ct. A C.t.B Habitat Season Preference Typical Use 
Potential Cattle Forage Production 3 2 Species Component Intensity 
Grazing Suitability 2-3 3-4 Elk Standing Summer Low L 
ow-VeryLow 
Developed Recreation 2-3 3-4 y 
Dispersed Recreation 1-2 1-2 
Scenic Aes? 1-2 
Road & Trail Stability 2-3 2-3 
Construction Suitability 1 1 
Deer & Elk Hiding Cover 1 1 
Deer & Elk Forage & Browse 0-1 0-1 
Watershed Protection 1 1 
Soil Stability 2-3 3-4 
Risk of Soil Loss - Natural 2-3 2-3 
Risk of Soil Loss - Management 3-4 2-3 
Risk of Permanent Depletion - Range 3-4 3-4 
Risk of Permanent Depletion - Wildlife 0-1 0-1 
Resource Cost of Management 3-4 3-4 
Cost of Rehabilitation 3-4 3-4 
Ecological Type SU3.2 CT.A CT.B Whole ET 
Cvr Cnst Cvr Chst Cyr Cnst 
nce 1h eee 6 Iota ane aos: hUlUm6hktl lll 
SHRUBS 
AMAL2 Amelanchier alnifolia 0.8 33 -- 0 0.6 25 Saskatoon serviceberry 
ARARB8 Artemisia arbuscula 23.7 100 23.3. 100 23.6 100 low sagebrush 
CHNA2 Chrysothamnus nauseosus 0.5 33 04 100 0.5 50 rubber rabbitbrush 
CHVI8 Chrysothamnus viscidiflorus 03 67 V2 2100 0.6 75 Douglas rabbitbrush 
ROWO Rosa woodsii 0.8 33 -- 0 0.6 25 Woods rose 
GRAMINOIDS 
BRCA10 Bromopsis canadensis 17 33 -- 0 13 25 fringed brome 
BRPO5 Bromopsis porter -- 0 15 100 0.4 25 nodding brome 
CAFO3 Carex foenea 0.2 33 Sime 100 11 50 silvertop sedge 
CAGE2 Carex geyeri 6.5 33 -- 0 49 25 elk sedge 
CAQB4 Carex obtusata 16.9 67 -- 0 12.7 50 blunt sedge 
CASTE3 Carex stenophylla ssp. eleocharis lel 33 -- 0 0.8 25 needleleat sedge 
DAPA2 Danthonia parryi 12 33 -- 0 0.9 25 Parry oatgrass 
ELEL5 Elymus elymoides 35 67 05 100 2.8 75 bottlebrush squirreltail 
ELTR7 Elymus trachycalus 07 33 -- 0 0.5 25 slender wheatgrass 
FEAR2 Festuca arizonica 0.9 67 69 100 24 75 Arizona fescue 
FESA Festuca saximontana -- 0 Ves 100 0.3 25 Rocky Mountain fescue 
FETH Festuca thurben 53.5 100 25 100 40.7 100 Thurber fescue 
KOMA Koeleria macrantha ibe 33 Va 4 :h00 18S) 50 prairie junegrass 
MUMO Muhlenbergia montana 42 33 -- 0 3.1 25 mountain muhly 
POFE Poa fendlenana 5.1 67 1 / fecan O00: 8.2 75 muttongrass 
POPR Poa pratensis Ts} 33 -- 0 1.0 25 Kentucky bluegrass 
STC04 Stipa comata 0.4 33 -- 0 03 25 needle-and-thread 
STLE4 Stipa lettermanii 3.0 67 -- 0 23 50 Letterman needlegrass 
STPI2 ao pinion 0.0 33 9.0 100 2.2 50 pine woods needlegrass 
ACLAS Achillea lanulosa 2.2 67 -- 0 ea, 50 westem yarrow 
ADLE Adenolinum lewisii 0.6 33 -- 0 0.4 25 blue flax 
AGGL A taht glauca 0.5 33 1.5 p00 0.7 50 false-dandelion 
ALBR Allium brandegei 0.2 33 -- 0 0.1 25 Brandegee onion 
ANRO2 Antennaria rosea -- 0 12.7 100 3.2 25 rose pussytoes 
COUM Comandra umbellata 0.2 33 -- 0 0.1 25 bastard toadflax 
ERCO24 Eremogone congesta 47 oie) 37.0 100 12.8 50 desert sandwort 
EREA Erigeron eatonii -- 0 8.2 100 2.1 25 Eaton fleabane 
ERSU2 Erigeron subtrinervis 0.4 67 -- 0 0.3 50 threenerve fleabane 
ERSU11 Eriogonum subalpinum 0.2 33 05 100 0.3 50 sulfurflower 
ERUM Eriogonum umbellatum 44 67 - 0 3.0 50 sulfur buckwheat 
ERTR19 Erythrocoma triflora -- 0 15 100 0.4 25 rairie smoke 
FRVI Fragaria virginiana 0.4 33 -- 0 0.3 25 irginia strawberry 
GADR3 Gastrolychnis drummondii -- 0 0.5 100 0.1 25 alpine campion 
LALE2 Lathyrus leucanthus 5855100 0.6 100 45 100 aspen peavine 
LUAR3 Lupinus argenteus 2.3 67 - 0 18 50 silvery lupine 
ORLU2 Orthocarpus luteus -- 0 de ee OO 0.3 25 ellow owl-clover 
PEST2 Penstemon strictus -- 0 05 100 0.1 25 ancos penstemon 
POHI6 Potentilla hippiana Cus 33 -- 0 19 25 horse cinquefoil 
POPU9 Potentilla pulcherrima -- 0 0.5 100 0.1 25 beauty cinquefoil 
PSIN4 Psilochenia intermedia 0.6 33 -- 0 0.4 25 gray hawksbeard 
SOSP Solidago spathulata 11 33 -- 0 08 25 dune goldenrod 
TAOF Taraxacum officinale 0.2 33 0.5 100 0.3 50 common dandelion 
VIAM Vicia americana 19 67 - 0 14 50 American vetch 
WYAR Wyethia arizonica 4.0 33 -- 0 3.0 25 mule's ears 
GROUND COVER 
.BARESO bare soil 16.3 100 12.8 100 15.4 100 bare soil 
LITTER litter and duff 67.7 100 84.3 100 71.9 100 duff litter 
.SMGRAV small gravel < 1 cm 59 100 24 100 510) 100 small gravel 
.LGGRAV ob gravel 1-10 cm 37  ~— 100 06 100 29 100 pol gravel 
COBBLE cobble 10-25 cm 42 67 -- 0 2 50 cobble 
STONES stone > 25cm 2.0 67 -- 0 135) 50 stone 
LLIVEPL live plant bases 0.2 33 -- 0 0.1 25 live plant bases 
.MOSSON moss on soil -- 0 3:Bner 100 0.9 25 on soil moss 
.LICHEN lichen on soil -- 0 145 100 3.6 25 on soil lichen 
.COWPIE droppings cattle 0.6 33 OS OG 0.6 50 cattle droppings 
.DEERPE droppings deer -- 0 05 100 0.1 25 deer droppings 
-ELKPEL droppings elk 0.5 33 -- 0 0.4 25 elk droppings 
HORSE droppings horse 0.9 33 -- 0 0.7 25 horse droppings 
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31. Low Sagebrush Series 


32. Silver Sagebrush Series 


General Description 
Artemisia cana (silver sagebrush) Series of Hess (1981) and 


Bunting and others (1987). The Artemisia (Sagebrush) Series of 
Donart and others (1978) and Tweit and Houston (1980) is much 
too large. Festuca thurberi Series, in part, of Komarkova (1986). 

Silver sagebrush has strong invasive capabilities (Turner 
1969), so many of the sites where it occurs are not at potential 
(Komarkova 1986). Many of the sites where silver sagebrush is 
dominant are earlier seral stage in some higher-elevation riparian 
willow shrubland (Youngblood and others 1989). This Series is 
intended to exclude such sites; the following plant association 
represents those few sites where silver sagebrush is stable 
successionally. 

Precipitation zone: 400-510 mm/yr (16-20 in/yr) (local data). 


Distribution 
In the UGB, elevations are 9,360-9,940-10,390 ft. 


Plant Associations in the UGB 


Plant Association and Code Elevation E.T. Page 
Silver sagebrush/Thurber fescue-Idaho fescue 9,360- 10,390 $U4.1 
(ARCA13/FETH-FEID) 
phase Thurber fescue (FETH) 9,450-10,390 —Ph. 1 
phase Parry oatgrass-Thurber fescue 9,390-9,990 —Ph. 2 


(DAPA2-FETH) 


Vegetation Management Practices 


Many stands of mountain big sagebrush in the Basin were 
sprayed with 2,4-D in the 25 yr after World War II, and a few 
silver sagebrush stands were included in those treatments. 
Chemical spraying with 2,4-D increases grass cover and litter and 
decreases bare ground, five years after spraying (Sturges 1986): 
sagebrush density slowly recovers but is still less than pre-fire 
density even 20 yr after (Sturges 1993). 

Grazing, road and trail use will lead to significant soil 
compaction. 


Fire Ecology 
Presettlement stand-replacing fire frequency is 40-60 yr, with 


smaller fires every 20-25 yr (Wright and others 1979). Repeated 
burning every few years or burning in summer will deplete a 
stand of perennial grasses and allow weeds and invasive forbs to 
increase (Wright and others 1979). 

Burning is recommended if sagebrush control is desired, but 
burned areas must aggregate large enough, and sites must be 
protected from wildlife and livestock for long enough after (“at 
least two growing seasons,” Wright and others 1979), in order to 
assure recovery of cover; otherwise bare ground that follows 
overgrazing will induce invasion of undesirables such as 
rabbitbrush. Fires should be planned in early spring or after late 
summer (Wright and others 1979). 

After a fire, the vegetation will be dominated by perennial 
forbs for 2-3 yr, after which grasses will dominate until sagebrush 
re-establishes. Spring fires will not eliminate any species, but 
increases productivity of some individual plant species (Bunting 
and others 1987). 

Rabbitbrush may resprout after a fire. 

Species damaged by fire in this sagebrush community include 
sedges (Carex spp.), Idaho fescue (Festuca idahoensis), big 
sagebrush (4rtemisia tridentata spp. vaseyana), and shrubby 
cinquefoil (Pentaphylloides floribunda). Species favored by fire 
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include slender wheatgrass (Elymus trachycaulus), yarrow 
(Achillea lanulosa), aster, and herbaceous cinquefoils (Nimir and 
Payne 1978). 


Insects and Diseases 
Unknown. 


Livestock Range Management 


Invasion by Kentucky bluegrass (Poa pratensis) is common 
after disturbance. Restoration can be difficult after depletion of 
the community by grazing (Hironaka and others 1983), probably 
due to the poor seed and germination success of fescues in 
depleted stands. 

Forage production can be high to very high in sites in good 
condition. Management should work to protect reproduction of 
Idaho, Arizona, and Thurber fescues. 


Wildlife Management 
These sites are habitat for a variety of ground-nesting and 


ground-feeding birds. The areas between the sagebrush shrubs are 
favored by elk and (especially) deer for bedding, since there is 
often abundant forage and a large amount of hiding cover below 
1 m. 


Mapping and Map Units 
Distinctive pattern on aerial photographs, appears like 


depleted, midseral riparian parks. Stands moderate to large-sized, 
often isodiametric. 


Roads and Trails 
Poorly suitable for roads and trails, since soils are deep and 
loamy, and sites are often slumpy. Roads and trails should be 
graveled, cut banks riprapped, and ditches and culverts allowed 
for. Road and trail use will lead to significant soil compaction. 


Hydrology 
These sites have a moderately-high water table. 


Revegetation 
Invasion by Kentucky bluegrass (Poa pratensis) is common 


after disturbance. Restoration can be difficult after depletion of 
the community by grazing (Hironaka and others 1983). 

These soils are deep and highly productive of a large variety 
of grasses, forbs, and shrubs, so species should be easy to 
establish. However, sites are sometimes slumpy. Management 
should work to establish good, soil-binding vegetation cover as 
quickly as possible after disturbance. 


Recreation Management 
Unsuitable for developed recreation, since disturbance will 
increase the downward mobility of slumps. Moderately suitable 
for dispersed recreational activities. 
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Distinguishing Features. Silver sagebrush, Thurber fescue, 
Idaho fescue, Abruptic/Argic Cryoborolls, Subalpine, old- 
alluvial parks, partial rainshadow. 

Distribution. Old-alluvial parks in the partial rainshadow 
climate in the Subalpine of the Gunnison Basin, uncommon. This 
type also occurs throughout the western slopes of the Rocky 
Mountains, from southwestern Montana, western Wyoming, and 
central Idaho, to northwestern and central-western Colorado, 
perhaps also in northeastern Utah. 

Ecological Type. The following table lists conditions at 
climax, common to the whole Ecological Type. Phase variations 


and communi es (seral expressions) are described below. 
Component |Description 


Silver sagebrush, Idaho or Thurber fescues 
Abruptic to Argic Cryoboralls, usually Fine 


weecenceencecnce cnc cenccceroceseroreres: 









ecwecewecweeenennnnocsccecececcconccncoececorcccccewoecccrececes: 


Former lowland riparian, uplifted recently (geologically ) 


Seasonally moist surface and subsoil, subriparian 


eee et a 





No. Species 19 - 24-33 





Plant Associations. Artemisia cana/Festuca idahoensis Smith 
1966, Schlatterer 1972, Mueggler 1980. All the communities in 
the Gunnison Basin have Festuca thurberi in them. There are 
two phases of the Ecological Type here: Phase © Festuca 
thurberi, described as new here, based on Artemisia 
cana/Festuca thurberi Terwilliger 1978, Tiedeman 1978, Hess 
1981; and Phase @ Festuca thurberi-Danthonia parryi. 

Soils: | Both Phases Sampled as Abruptic to Argic 
Cryoborolls, mostly one of the Fine particle size classes. There 
was one Argic Cryoboroll, Fine-Si/ty, and one Argic Cryaquoll. 
It is likely that these sites were formerly riparian; it is uncertain 
how long ago. Permeabilities range from extremely poorly- 
drained to poorly-drained, with the average being poorly-drained. 
There did not seem to be clear-cut soil differences between the 
two phases. 


Phase 1. FETH (n=6) Phase 2. FETH-DAPA2 Comments 


Shrub Cover 16 - 31.2 - 45% 23 - 27.4 -31% 
Gram. Cover 62 - 98.0 - 148% 108 - 111.3 - 115% 
Forb Cover 20 - 55.6 - 102% 32 - 50.8 - 69% 
Rock Cover 0- 1.8 - 3% 0-2.7-5% 
Bare Soil Cover 6- 19.7 - 34% 8- 13.6 - 19% 
Total Live Cover 128 - 184.8 - 268% 170 - 189.6 - 209% 


19-21-23 





Variations. 
Phase 1 Phase 2 
Vegetation Thurber fescue Thurber fescue and Parry 
oatgrass 
Soils Depth avg. 105 cm Depth avg. 80 cm 
Landform Northerly, 9450 - 10390 ft | Westerly, 9390 - 9990 ft 
Geology 
Water 
Climate 


Vegetation: Diversity low to moderate, TLC/S is 4.0-11.6. 









Phase 2. FETH-DAPA2 Comments 
44-104.5-154cm 74-79.5-85cm 


Phase 1. FETH 
Total Depth 
Mollic Depth 


21-24.8-27cm 20-25.0-30cm 


Narrow range of Mollic 
depth 





Permeability 11 - 18.4 - 37 8- 18.5- 28 

Landforms and Geology. Gentle slopes of old-alluvial parks. 
Phase 1. FETH Phase 2. FETH-DAPA2 

9450 - 10020 - 10390 ft 9300 - 9390 - 9990 ft 

0 - 36 - 315° (r=0.76) 238 - 261° 
5- 6.7 - 10% 4-8.0-12% 





Elevation 


Aspect 
Slope 
Formation Alluvial, probably Pleistocene (not Recent). Mostly 


from Igneous or Sedimentary sources. Moderate to High 


potential for mass movement. 
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32. Silver Sagebrush Series 





Climate. In moderate rainshadow or outside rainshadow, but 
if outside rainshadow, then in the warmest, driest forested 
microclimates. Warm, moderately exposed to sun, slightly 
exposed to wind. 

Water. Moist microclimate, with moderately high seasonal 
water tables. Sites are often adjacent to riparian areas — willow or 
sedge riparian. 











Community Types. 
Seral Shrub | Graminoid Shrub Prod. Forage Prod., 
Community Type Status| #S Cover Cover |Forb Cover} —Ib/ac/yr lb/ac/yr Comments 
A. Silver sagebrush- |MS-LM} 2 30-50% | 110-150% 
Thurber fescue- 





(Parry oatgrass-) 
(sparse Idaho fescue) 







B. Thurber fescue- MS-LS| 4 20-40% | 75-110% 
silver sagebrush- 
(Idaho fescue-) 
(catgrass) 
C. Silver sagebrush- 65-125% 





Idaho fescue- 
sparse Thurber fescue 


LM? | 2 40-50% 


Succession. Community Type B is the highest seral stage 
sampled, and will approximate Potential Natural Community for 
comparative purposes. 

Once heavy grazing or other disturbance has removed grass 
reproduction (particularly Thurber and Idaho fescues), Kentucky 
bluegrass, dandelion, weeds, and forbs will increase and 
eventually dominate under silver sagebrush. There is probably a 
semi-permanent Disclimax stage of silver sagebrush and 
Kentucky bluegrass dominance, since the fescues will be slow in 
returning if their seed source has been cut off. 

Related Types. Related to the mountain big sagebrush/ 
Thurber fescue types, but silver sagebrush is much less common 
(as a potential type) in the UGB, and they have very different 
sites. The soils in this silver sagebrush type are similar to those in 
the mountain big sagebrush/meadow-rue type, but more clearly 
alluvial and deeper. 

Adjacent Types. Spruce-fir forest toward the upland, and 
willow riparian or water sedge riparian toward the bottoms. 

Resource Values. 
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(600- 1000) (2000-2700) | Parry oatgrass varies from dominant 
to absent. Idaho fescue varies from 
Sparse to absent 
(200-600) (1600-2200) — | 'Oatgrass' can be either timber or 
. Pary. Idaho fescue varies from 
. codominant to absent 
i ia hea ae 











Resource Value C.t. A C.t.B C.t.C 

Potential Cattle Forage Production 5 4-5 4-5 

Grazing Suitability 4-5 4-5 4-5 

Developed Recreation 1-2 1-2 1-2 

Dispersed Recreation 1-2 1-2 1-2 

Scenic 1 | 1 | 1 | 

Road & Trail Stability 2-3 2-3 2-3 
Construction Suitability 0 0 0 

Deer & Elk Hiding Cover 1 1 1-2 

Deer & Elk Forage & Browse 1-2 1-2 1-2 
Watershed Protection 2 2 2 

Soil Stability 2-3 2-3 2-3 
Risk of Soil Loss - Natural 2 2 2 

Risk of Soil Loss - Management 3-4 3-4 3-4 

Risk of Permanent Depletion - Range 2-3 2-3 2-3 
Risk of Permanent Depletion - Wildlife 1 1 1 

Resource Cost of Management 3-4 3-4 3-4 

Cost of Rehabilitation 4-5 4-5 4-5 





Wildlife Management. Obstruction is 55-72-90%, Moderately 
High-Very High-Very High, in the 0-0.5 m sector; and 0-3-5%, 
Very Low in the 0.5-1 m sector. 


__ Habitat Season Preference ~ ‘ypical Use 
Species Component Intensity 
Elk Standing Summer Low Low-VeryLow 


32. Silver Sagebrush Series 


Ecological Type SU4.1 Phase 1 Phase 2 CTA CT.B CTC Whole ET 
Cnst Cvr Cvr Cvr Cvr 

TREES 

SHRUBS 
ARCA13 — Artemisia cana 23.3 100 27.0 100 18.5 100 26.9 100 22.7 100 hoary sagebrush 
ARTRV Artemisia tridentata ssp. vaseyana 17 0.6 -- 15.0 3.9 mountain sagebrush 
PEFL15 Pentaphylloides floribunda 67 0.9 6.6 100 - 3.5 shrubby cinquefoil 

GRAMINOIDS 
BRCA10 —_— Bromopsis canadensis 50 0.3 0.1 1.0 0.4 fringed brome 
BRPOS Bromopsis porteri 17 -- 1.3 - 0.6 nodding brome 
CAFO3 Carex foenea 17 1.5 - -- 0.4 silvertop sedge 
CAGE2 Carex geyeri 33 -- 0.1 1.0 0.3 elk sedge 
CAOB4 Carex obtusata 33 13.8 -- 14.1 7.0 blunt sedge 
DAIN Danthonia intermedia 33 2.8 55 -- 3.5 timber oatgrass 
DAPA2 Danthonia parryi 0 32.5 3.6 -- 9.9 Parry oatgrass 
ELELS Elymus elymoides 17 11 0.4 -- 0.5 bottlebrush squirreltail 
ELTR7 - Elymus trachycalus 33 -- 1.0 0.1 0.5 slender wheatgrass 
FEID ~~ = Festuca idahoensis 83 3.1 17.2 442 20.5 Idaho fescue 
FETH Festuca thurbeni 83 42.7 37.7 25 30.1 Thurber fescue 
JUAT Juncus ater a7 -- -- 1.0 0.3 Baltic rush 
JUPA Juncus parryi 0 -- 0.6 -- 0.3 Parry rush 
KOMA Koeleria macrantha 67 59 6.2 0.3 46 prairie junegrass 
MUMO Muhlenbergia montana 17 -- 15 -- 07 mountain muhly 
PASM Pascopyrum smithii 17 -- 0.4 -- 0.2 western wheatgrass 
POA Poa 17 2.8 -- -- 07 bluegrass 
POCO Poa compressa 0 -- 0.4 -- 0.2 Canada bluegrass 
POFE Poa fendleriana 33 1.3 2.0 -- 13 muttongrass 
PONEI2 Poa nemoralis ssp. interior 67 -- 24 5.3 25, interior bluegrass 
POPA2 Poa palustris 7 -- - Thea! 1.8 swamp bluegrass 
POPR Poa pratensis 33 15.4 0.6 5.2 5.4 Kentucky bluegrass 
POSE Poa secunda 17 2.5 -- 0.6 Sandberg bluegrass 
STLE4 Stipa lettermanii 33 -- 1.0 25 3.6 Letterman needlegrass 
STNES Stipa nelsonii 50 -- 3.9 -- 2.0 Nelson's needlegrass 
STPI2 Stipa pinetorum 30 6.0 37 -- 3.4 pine woods needlegrass 

FORBS 
ACLAS Achillea lanulosa 100 5.6 3.8 10.9 6.0 westem yarrow 
ADLE Adenolinum lewisii 50 0.8 0.8 -- 0.6 blue flax 
AGGL Agoseris glauca 17 -- -- 19.5 49 false-dandelion 
ANPA Anemone parviflora 50 -- 07 1.0 0.6 arctic anemone 
ANRO2 Antennaria rosea 17 07 0.9 -- 0.6 rose pussytoes 
ASTER Aster 17 Ae? -- a 0.4 aster 
CEAR4 Cerastium arvense 33 -- 0.3 1.0 0.4 mouse-ear chickweed 
ERCO24 Eremogone congesta 50 12.6 0.6 -- 39 desert sandwort 
ERSP4 Erigeron speciosus 0 -- 5.4 -- 27 Oregon fleabane 
ERSU2 Erigeron subtrinervis 83 1.0 6.1 0.5 3.8 threenerve fleabane 
ERTR19 Erythrocoma triflora 83 1.3 0.8 83 2.8 prairie smoke 
GASE6 Galium septentrionale 17 2.6 0.4 -- 0.8 northem bedstraw 
IRMI Iris missouriensis 0 43 -- -- iy wild ins 
LALE2 Lathyrus leucanthus 17 76 -- -- 19 aspen peavine 
ORLU2 Orthocarpus luteus 17 1.9 -- -- 0.5 yellow owl-clover 
OXDE2 Oxytropis deflexa 17 -- - 25 0.6 stemless-loco 
PATR7 Packera tridenticulata 33 0.3 - 14 0.3 groundsel 
POVI Polemonium viscosum 17 -- -- 2.5 0.6 sky pilot 
PODO4 Polygonum douglasii 67 0.6 18 0.6 12 Douglas knotweed 
POHI6 Potentilla hippiana RX) 15 125 0.1 ia horse cinquefoil 
POPUS Potentilla pulcherrima 100 24 6.7 70 5.7 beauty cinquefoil 
SENEC Senecio 17 -- 0.3 -- 0.1 groundsel 
TAOF Taraxacum officinale 33 -- oe) 3.0 3.4 common dandelion 
THFE Thalictrum fendleri 17 -- 0.3 -- 0.1 Fendler meadow-rue 
TRIFO Trifolium 0 -- 1.0 -- 05 clover 
TRRE3 Trifolium repens 33 - 3.6 -- 18 white Dutch clover 
TRRUS Trifolium rusbyi 50 =H) 0.1 27.0 GL. Rusby clover 
VACA3 Valeriana capitata 17 - 0.3 -- 0.1 capitate valerian 

GROUND COVER 
BARESO bare soil 100 7.2 23.5 18.4 18.2 bare soil 
LITTER litter and duff 100 91.1 73.7 79.8 79.6 duff litter 
ROCK cover grav+cob+ston 33 -- 0.7 15, 0.7 grav+cob+ston cover 
.SMGRAV — small gravel < 1 cm 50 -- 1.6 0.1 0.8 small gravel 
.LGGRAV large gravel 1-10 cm 50 0.9 0.1 0.3 0.4 large gravel 
-LIVEPL live plant bases 17 0.5 0.3 -- 0.3 live plant bases 
.BRY mosses + lichens on soil 33 - 0.5 1.0 0.5 on soil mosses + lichens 
.MOSSON moss on soil 17 3.8 0.6 -- 13 on soil moss 
COWPIE — droppings cattle 67 23 19 el 18 cattle droppings 
.DEERPE — droppings deer 50 0.6 0.3 0.3 0.4 deer droppings 
ELKPEL —_ droppings elk 33 -- 03 -- 0.1 elk dropping 
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Appendix A. Plant Species of the Upper Gunnison Basin 


Plant species names follow Weber (1987) and Weber and Wittmann (1992). Abbreviations for plant families (column 3) follow Weber (1982). 
Codes (column 1) follow National Resources Conservation Service (1996). 
Common names (column 4) follow Nickerson and others (1976) and Hitchcock and Cronquist (1973). 
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ponderosa pine, western yellow pine 
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Douglas rabbitbrush, sticky-flowered rabbitbrush 


rabbitbrush 
pincushion cactus, coryphantha 


bush honeysuckle, bearberry honeysuckle 


mountain dryad, white dryad 


ocean spray, bush rock spiraea 
waxflower, cliff jamesia 
fcommon jumipenb | 


common winter-fat, white sage 
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Artemisia tridentata 


Artemisia tridentata ssp. wyomingensis 
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Betula glandulosa 
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Cercocarpus montanus 
Chrysothamnus depressus 
Chrysothamnus greenei 


Chrysothamnus nauseosus 
DQ 
Chrysothamnus viscidiflorus 
Chrysothamnus viscidiflorus ssp. pumilus 
Coryphantha vivipara 
Crataegus rivularis 
Distegia involucrata 
Dryas octopetala 
Echinocereus triglochidiatus var. melanacanthus 
FERU Fendlera rupicola 
tierrezia sarothrae 
olodiscus dumosus 
mesia americana 
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rascheninnikovia lanata 
eptodactylon pungens 
innaea borealis 

ahonia repens 

puntia fragilis 

puntia polyacantha 
‘adus virginiana 
arthenocissus inserta 
‘axistima myrsinites 
edicactus simpsonii 










tb 


American twinflower 
Oregon-grape, creepin 






mahonia 


[CPR | American twinflower 
[MAREII | Mahonia repens | BER | Oregon-grape, creeping mahonia 
-OPFR___[O [CAC] ‘rittleprickiy-pear 0 
"OPPO [CAC | plains prickly-pear, starvation cholla 





OPFR 
OPPO 
PAVI11 
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plains prickly-pear, starvation cholla 
common chokeche 

virgin's creeper, thicket creeper 
mountain-lover, myrtle pachistima 


Simpson hedgehog cactus 
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OS shrubby cinquefoil, bush cinquefoil 


squaw apple 


mountain ninebark 


pingue, Colorado rubberweed 


entaphylloides floribunda 
eraphyllum ramosissimum 
hysocarpus monogynus 
icradenia richardsonii 
urshia tridentata 
uercus gambelii 

us aromatica ssp. trilobata 
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antelope bitterbrush 
scrub oak, Gambel oak 
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skunkbrush, skunkbrush sumac 


ibes cereum 
ibes coloradense 
ibes inerme 
ibes lacustre 
ibes leptanthum 
ibes montigenum 
ibes wolfii 
osa woodsii 
ubus idaeus 
alix 
alix bebbiana 
alix boothii 
alix brachycarpa 
‘alix drummondiana 
alix exigua ssp. interior 
alix geyeriana 
alix glauca 

alix irrorata 
Salix lucida ssp. lasiandra 
Salix lutea 
Salix monticola 
Salix planifolia 


Salix scouleriana 
Salix wolfti 

Sambucus 

Sambucus coerulea 
Sambucus microbotrys 
Shepherdia canadensis 


| SWSE _| Swida sericea 


SYRO Symphoricarpos rotundifolius 
Tetradymia canescens 

Vaccinium cespitosum 

Vaccinium myrtillus ssp. oreophilum 
Vaccinium scoparium 

Yucca harrimaniae 


eatcarenii Design uberis] BA 
Colorado currant oman cnurmma) > __v| 
[ whitestem currant, whitestem gooseberry 
swamp black gooseberry, prickly currant 
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sandbar willow, river bank willow 
Geyer willow, silver willow 
erayleaf willow, glaucous willow 
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Pacific willow, red willow 
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Graminoids (Grasses and Grasslike Plants 


crested wheatgrass 
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gropyron cristatum A 
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grostis 

rostis exarata 
grostis gigantea 
grostis humilis 
grostis idahoensis 
grostis mertensil 
grostis scabra 
grostis stolonifera 
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rostis thurberiana Thurber bentgrass 
AGVA rostis variabilis bentgrass 
|ALAE __| Alopecurus aequalis P 
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lopecurus pratensis 
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Aristida purpurea 
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romelica spectabilis A 
romopsis 

romopsis canadensis 
romopsis inermis 

romopsis porteri 

romopsis pumpelliana 
romus japonicus 
alamagrostis canadensis 
alamagrostis purpurascens 
Calamagrostis rubescens 
Calamagrostis scopulorum 
Calamagrostis stricta 


BRSP2 
BROMO 
BRCA10 


showy oniongrass 
perennial brome 
fringed brome 
smooth brome 
nodding brome 
Pumpelly brome 
apanese brome 
luejoint reedgrass 
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blackhead sedge 

water sedge 

Arapaho sedge 

slenderbeak sedge 

golden sedge, golden-fruited sedge 

Bebb's sedge 


Carex albo-nigra 
Carex aquatilis 

3 Carex arapahoensis 
rex athrostachya 
rex aurea 
rex bebbii 

rex brevipes 
‘arex brunnescens 
arex canescens 
arex capillaris 
rex capitata ssp. arctogena 
arex chalciolepis 
arex crandallii 
rex disperma 
rex douglasii 
arex ebenea 
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brownish sedge 

pale sedge, gray sedge 
hair sedge 

capitate sedge 


R15 


Q 


AIQIQIAQIQ|aq/|a 
Pee 


Q 
Pee 


CACH21 
Pyrenees sedge 

soft leaved sedge 
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ovalhead sedge 

threadleaf sedge 

silvertop sedge 

dryland sedge 

elk sedge, Geyer's sedge 
cloud sedge, Hayden's sedge 
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alpine nerve sedge 
black alpine sedge 
new sedge 
lunt sedge 
hamisso sedge, thick-headed sedge 
ayson sedge 
sun sedge 
Mt. Baldy sedge 
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Carex petasata Cc Liddon sedge 

Carex phaeocephala dunhead sedge, mountain hare sedge 

[CAPIT | Carer ptyophil BOP | seas ae asain: Peni Nai 
Carex praeceptorum 
Carex praegracilis silver sedge, clustered field sedge 
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Ceratochloa carinata 

CRJU2 
timber oatgrass, timber danthonia 

DAPA2 
tufted hairgrass 
creeping spike-rush, common spike-sedge 
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Elymus elymoides 
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Elymus lanceolatus Montana wheatgrass, Griffiths wheatgrass 
/ELLO3 __| Elymuslongifolius SS SSCSCSCSC~*dCPOAA_| squirrel 
TELSC4 | ElymusscribneriSSSSSSS* POA _| Scribner wheatgrass 
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HESIU  | pesnicanvammjondien aeepagld vor i SCRO: fescue, mountain bunchgrass 

Arizona fescue 


Festuca brachyphylla ssp. coloradensis alpine fescue 
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Idaho fescue 
fescue 
red fescue 
FESA Festuca saximontana Rocky Mountain fescue 
Festuca thurberi Thurber fescue 
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tall mannagrass 
American mannagrass 
fowl mannagrass 
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D panicled bulrush, small-fruited bulrush 
SETAR foxtail, bristlegrass 


needlegrass, feathergrass 


needle-and-thread 


| SPOB _| Sphenopholis obtusata 
porobolus cryptandrus 
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tipa comata 

tipa hymenoides 


tipa lettermanii 

Stipa nelsoni 

Stipa pinetorum 

Stipa scribneri 

Stipa viridula 
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comastylis rossii ssp. turbinata 
conitum columbianum 

| ACRU2 _| Actaea rubra 

| ADLE _| Adenolinum lewisii 

gastache urticifolia 


western yarrow 
alpine avens, golden avens 
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ellow stonecrop, wormleaf stonecrop 
pearly everlasting 
dwarf rock-jasmine 
northern rock-jasmine 
narcissus anemone 
windflower, anemone 
anemone thimbleweed, candle 
arctic anemone 
angelica 
angelica 
Grays angelica 
small-leaf angelica 
pussytoes 
plains pussytoes 
pussytoes 
littleleaf pussytoes 
pussytoes 
showy pussytoes 
rose pussytoes 
pussytoes 
pussytoes 
mountain death camas 
clustered broomrape 
spreading dogbane 
Indian hemp, hemp dogbane 
Colorado columbine 
western red columbine 
lodgepole pine dwarf mistletoe 
smaller burdock 
silverweed, silverweed cinquefoil 
Fendler falsecloak fern 
arnica 
Chamisso arnica 
heartleaf arnica 
broadleaf arnica 
longleaf arnica 
hairy arnica 
Rydberg arnica 
sagewort, wormwood 
biennial wormword 
ragweed sagewort 
fringed sagebrush 
Louisiana sagewort 
Michaux sagebrush 
alpine sagebrush 
aster 
leafybract aster 
rush aster 
smooth aster 
Siskiyou aster, panicled aster 
western aster 
milkvetch, loco 
standing milkvetch 
purple milkvetch, field milkvetch 
alpine milkvetch, purple milkvetch 
Gunnison milkvetch 
silverleaf milkvetch 
Brandegee milkvetch 
lesser rushy milkvetch, timber poison milkvetch 
Drummond milkvetch 
milkvetch 
park milkvetch 
weedy milkvetch 
Leadville milkvetch 
Robbins milkvetch 
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nemonastrum narcissiflorum ssp. zephrum 
nemone 

nemone cylindrica 

nemone parviflora 

gelica 
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gelica pinnata 
ntennaria 
tennaria corymbosa 
tennaria media 
tennaria microphylla 
tennaria parvifolia 
ntennaria pulcherrima 
tennaria rosea 
ntennaria rosulata 
tennaria umbrinella 
nticlea elegans 
hyllon fasciculatum 
ocynum androsaemifolium 
ocynum cannabinum 
quilegia coerulea 
quilegia elegantula 
rceuthobium americanum 
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Arnica chamissonis 
Arnica cordifolia 
Arnica latifolia 

Arnica longifolia 
Arnica mollis 

Arnica rydbergii 
Artemisia 

Artemisia biennis 
Artemisia franserioides 
Artemisia frigida 
Artemisia ludoviciana 
Artemisia michauxiana 
Artemisia scopulorum 
Aster 

Aster foliaceus 

Aster junciformis 
Aster laevis 

Aster lanceolatus ssp. hesperius 
Aster spathulatus 
Astragalus 

Astragalus adsurgens 
Astragalus agrestis 
Astragalus alpinus 
Astragalus anisus 
Astragalus argophyllus 
Astragalus brandegei 


ASCO12 Astragalus convallarius 
ASDR3 Astragalus drummondii 


Astragalus hallii 

Astragalus leptaleus 

Astragalus miser var. oblongifolius 
Astragalus molybdenus 
Astragalus robbinsii var. minor 
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ATCO7 Atragene columbiana 
Bahia dissecta 
Balsamorhiza sagittata 
Barbarea orthoceras 
Besseya alpina 
Bistorta bistortoides 
Bistorta vivipara 
Boechera 
Boechera cranadallii 
Boechera divaricarpa 
Boechera drummondii 
Boechera fendleri 
Boechera gunnisoniana 
Boechera lignifera 
oechera oxylobula 
oechera retrofracta 
oechera selbyi 
otrychium lunaria ssp. occidentalis 
rickellia californica 
rickellia grandiflora 
allitriche hermaphroditica 
alochortus gunnisonii 
alypso bulbosa 
‘ampanula pa. 
ampanula rotundifolia 
apsella bursa-pastoris 
ardamine cordifolia 
ardaria chalepensis 
ardaria draba 
arduus nutans ssp. macrolepis 
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musk thistle, nodding thistle 
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CAIN14 Castilleja integra 


whole-leaf paintbrush, whole-leaf painted cup 
Wyoming paintbrush, Wyoming painted cup 
scarlet paintbrush, scarlet painted cup 


CS astilleja lineariifolia 
astilleja miniata 
Castilleja occidentalis 
Castilleja rhexifolia 
Castilleja sulphurea 
Cerastium arvense 
Cerastium beeringianum ssp. earlei 


Cerastium fontanum 
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splitleaf paintbrush, splitleaf painted cup 
paintbrush, sulfur painted cup 


mouse-ear chickweed, field chickweed 
alpine mouse-ear, Bering cerastium 


strawberry blite, strawberry blite goosefoot 


slimleaf goosefoot 
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slender hawkweed 
spotted saxifrage, yellowdot saxifrage 
Canada thistle 


Cainville thistle 
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Chaenactis alpina 
Chaenactis douglasii 
Chamerion angustifolium 
Chamerion danielsii 
Chamerion subdentatum 
Chenopodium 
Chenopodium album 
Chenopodium atrovirens 
Chenopodium berlandieri 
Chenopodium capitatum 
Chenopodium fremontii 
Chenopodium leptophyllum var. leptophyllum 
Chionophila jamesii 
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irsium calcareum 
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irsium centaureae 
irsium coloradense 
irsium eatonii 
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irsium perplexans 


pine thistle 
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Cirsium undulatum 
Claytonia lanceolata 
Claytonia megarhiza 
Clematis ligusticifolia 
Clementsia rhodantha 
Coeloglossum viride 
Collinsia parviflora 
Collomia linearis 
omandra umbellata 
marum palustre 
onioselinum scopulorum 
Corallorhiza striata 
Coriflora hirsutissima 
Corydalis aurea 
orydalis caseana ssp. brandegei 


lanceleaf spring beau 

pine spring beau 

western virgin's bower 

rose crown 

ereen bog orchid, longbract frog orchid 
blue-eyed Mary, littleflower collinsia 
slender-leaf collomia 

bastard toadflax, common comandra 
purple cinquefoil 

Rocky Mountain hemlock-parsle 
striped coralroot, hooded coralroot 
leather flower, Douglas clematis 
golden smoke 

fitweed corydalis, Brandegee corydalis 
cryptantha, hidden flower 

narrowstem catseye 
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ryptantha gracilis 
ptantha pterocarya 
ptogramma acrostichoides 
opterus purpurascens 
oglossum officinale 
stopteris fragilis 


WiiWii 
: 
re) 


American rock brake 
wafer-parsnip 

common hound's tongue 
brittle fern, brittle bladder fern 
larkspur 

Barbey larkspur 

pine larkspur, Nuttall larkspur 
alpine larkspur 
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elphinium barbeyi 

elphinium nuttallianum 

elphinium ramosum var. alpestre 
elphinium ramosum var. ramosum 
escurainia incaca 

escurainia incana var. incana 
escurainia pinnata 

escurainia sophia 

Dipsacus fullonum 

Dodecatheon pulchellum 
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Richardson tansy mustard, mountain tansy mustard 
Richardson tansy mustard 
pinnate tansy mustard 
flixweed tansy mustard 
Fuller's teasel 
darkthroat shooting star 
whitlow wort, whitlow-grass 

airy whitlow-wort, hairy draba 
eolden whitlow-wort, golden draba 
whitlow-wort, lanceolate draba 
whitlow-wort, draba 
arctic whitlow-wort, arctic draba 
whitlow-wort, draba 
whitlow-wort, draba 
woods whitlow-wort, woods draba 
whitlow-wort, draba 
whitlow-wort, draba 
whitlow-wort, Carolina draba 
whitlow-wort, draba 
whitlow-wort, draba 
sticky cinquefoil, sharp-toothed cinquefoil 
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Draba albertina 
Draba aurea 

Draba cana 

Draba crassa 

Draba fladnizensis 
Draba incerta 

Draba lonchocarpa 
Draba nemorosa 
Draba porsildii 
Draba rectifructa 
Draba reptans 
Draba spectabilis 
Draba streptobrachia 
ocallis arguta 
ocallis glandulosa 
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shield fem, wood fern 
orange sneezeweed 
willow herb, willow weed 
alpine willow-herb 
willow-herb 

ierra willow-weed 
iry willow-herb 
illow-herb 
ormemann willow-herb 
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pilobium anagallidifolium 

pilobium brachycarpum 
Epilobium brevistylum 
Epilobium ciliatum 
Epilobium halleanum 
Epilobium homemannii 
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Epilobium lactiflorum 
Epilobium saximontanum 
Equisetum arvense 
Eremogone congesta 
Eremogone fendleri 
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bitter fleabane, northern dais 
Engelmann fleabane, Engelmann's dais 
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ERFE3 
ERIGE2 
ERCO4 
ERCO15 
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Erigeron compositus 
Erigeron consimilis 
Erigeron coulteri 
Erigeron divergens 
Erigeron eatonii 
Erigeron elatior 
Erigeron elongatus 
Erigeron engelmannii 
Erigeron eximius 
Erigeron flagellaris 
Erigeron formosissimus 
Erigeron glabellus 
Erigeron grandiflorus 
Erigeron leiomerus 
Erigeron lonchophyllus 
Erigeron melanocephalus 
Erigeron nematophyllus 
Erigeron peregrinus 
Erigeron pinnatisectus 
Erigeron pulcherrimus 
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low fleabane, shaggy fleabane 


one-stemmed fleabane, alpine dais 
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Erigeron simplex 
Erigeron speciosus 
Erigeron subtrinervis 
Erigeron uintahensis 
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Erigeron vetensis 


Eriogonum cernuum 
Eriogonum coloradense 
Eriogonum jamesii var. flavescens 
riogonum lonchophyllum 
ljogonum racemosum 
riogonum subalpinum 
riogonum umbellatum 
riogonum umbellatum var. aureum 
ritrichum aretioides 
rocallis triphylla 
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throcoma triflora 
thronium grandiflorum 
ucephalus engelmannii 
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ragaria vesca 
ragaria virginiana 
rasera speciosa 
alium bifolium 
alium septentrionale 
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astrolychnis drummondii 






alpine campion 
spreading groundsmoke 
hairstem ground smoke 
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ayophytum diffusum 
ayophytum ramosissimum 
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EN alpine gentian, whitish gentian 
fringed gentian, bearded gentian 
Fremont geranium 

ichardson geranium, white geranium 
sticky geranium, sticky purple geranium 
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entianodes algida 
entianopsis barbellata 
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eranium caespitosum 


eranium richardsonii 
eranium viscosissimum 
eum macrophyllum 
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large-leaved avens 
purple avens, water avens 
gilia 
sticky gilia 
low cudweed, marsh cudweed 
curly-cup gumweed, curly-top gumweed 
many-flowered stickseed 
alkali crowfoot, shore buttercup 
blister buttercup 
common sneezeweed 
Parry little-sunflower, Parry helianthella 
nodding helianthella, five-nerve helianthella 
Rocky Mountain helianthella, one-flower helianthella 
showy goldeneye 
cow-parsnip 
golden aster, telegraph plant 
golden aster 
iry golden aster 
littleleaf alumroot 
common scouring-rush, Dutch-rush 
northern scouring-rush, variegated horsetail 
stoloniferous saxifrage 
ballhead waterleaf 
Fendler waterleaf 
white ragweed, Columbia cut-leaf 
white cosmos, Newberry cutleaf 
wild hollyhock, streambank globe mallow 
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trumpet gilia, scarlet gilia 
wild iris, Rocky Mountain iris 
Gordon ivesia 
wild lettuce 
Canada lettuce, trumpet fireweed 
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ilia pinnatifida 

naphalium uliginosum 

rindelia squarrosa 

ackelia floribunda 

alerpestes balaria ssp. saximontana 
ecatonia sclerata 
elenium autumnale 
elianthella parryi 
elianthella quinquenervis 
elianthella uniflora 

Heliomeris multiflora 

Heracleum sphondylium 

Heterotheca 

Heterotheca fulcrata 

Heterotheca villosa 

Heuchera parvifolia 

Hippochaete hyemalis Q 

Hippochaete variegata 

Hirculus platysepalus ssp. crandallii 

Hydrophyllum capitatum 

Hydrophyllum fendleri 

Hymenopappus filifolius 

Hymenopappus newberryi 

Iliamna rivularis 
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Lactuca canadensis 

Lactuca serriola 

Lappula redowshkii 
thyrus leucanthus 


beggar's tick, western stickseed 

aspen peavine 

pepper-grass, pepperweed 

branched peppergrass 

pineapple weed, false-camomile 
bladder pod 

Alpine bladderpod 
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straight bladderpod 

alpine sandwort, arctic sandwort 

showy alpine groundsel, clasping groundsel 
Bigelow groundsel 

Holm's groundsel, clasping groundsel 
sroundsel 

eroundsel 

eroundsel 

fern-leaf lovage, fern-leaf ligusticum 
osha, Porter ligusticum 

bog orchid 

Dalmatian toadflax, brown-leaved toadflax 
broad-lipped twayblade 

puccoon, gromwell 

puccoon, yellow gromwell 

puccoon, many-flower gromwell 
Columbia puccoon, wayside gronwell 
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epidium ramosissimum 
epidotheca suaveolens 
esquerella 

Lesquerella alpina 
Lesquerella montana 
Lesquerella rectipes 
Lidia obtusiloba 
Ligularia amplectens 
Ligularia bigelovii var. hallii 
Ligularia holmii 
Ligularia pudica 
Ligularia soldanella 


igularia taraxacoides 
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imnorchis hyperborea 
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Lithospermum ruderale 
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loydia serotina 
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omatium triternatum 
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lomatium, biscuit root 
desert parsley, nineleaf lomatium 


Vit alp lily, common alplil 
Wright deervetch, red-and-yellow pea 
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upinus argenteus 

upinus bakeri ssp. amplus 
upinus bakeri ssp. bakeri 
upinus caespitosus 
upinus caudatus 
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tailcup lupine, spurred lupine 
lodgepole lupine 
silky lupine. “7 2 aOR op 
tush skeleton plant 
tansy-aster, Nuttall goldenweed 
facronema discoideum tansy-aster, discoid goldenweed 
aianthemum amplexicaule feather Solomon-plume, western Solomon-plume 
aianthemum stellatum | star Solomon-plume 
falacothrix torreyi Torrey's desert-dandelion 
elilotus officinalis ellow sweet-clover 
field mint, corn mint 
chiming bells, bluebells 
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copodium annotinum 
godesmia juncea 
‘achaeranthera canescens 
chaeranthera grindelioides 
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rtensia 

rtensia brevistyla 
rtensia ciliata 
rtensia franciscana 
ertensia lanceolata 
icranthes odontoloma 
cranthes oregana 
icranthes rhomboidea 


croseris nutans 
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tella pentandra 
itella stauropetala 
ehringia lateriflora 
ehringia macrophylla 
onarda fistulosa 
oneses uniflora 

scaria adscendens 
avarretia breweri 
ccaea montana 
enothera 
enothera cespitosa 
enothera coronopifolia 
enothera villosa ssp. strigosa 
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XDI3 a digyna LG alpine sorrel, alpine mountain sorrel 
locoweed, crazyweed 
stemless-loco, dropped cra eed 
Lambert crazyweed 
stalked-pod cra eed 
silky crazyweed 
showy crazyweed 
eroundsel 
woolly groundsel 
saffron groundsel 
eroundsel 
Fendler groundsel 
eroundsel 
New Mexico groundsel 
sroundsel 
golden groundsel, streambank butterweed 
eroundsel 
groundsel, rock butterweed 
Pennsylvania pellito: 
Rocky Mountain nailwort 
nailwort, whitlow-wort 
lousewort, wood beton 
bracted lousewort, Gray's lousewort 
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beardtongue, Whipple penstemon 
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acob's ladder, skunkleaf polemonium 
pilot, sticky polemonium 

otweed 

evil's shoestrings, box knotweed 

ouglas knotweed, Sawatch knotweed 

cinquefoil, five finger 

biennial cinquefoil 

elegant cinquefoil, early cinquefoil 
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POBI7 Potentilla biennis 
POCO]13 Potentilla concinna 
PODI2 Potentilla diversifolia 
POEF Potentilla effusa 
POGR9 Potentilla gracilis 
POHI6 Potentilla hippiana 
POHO2 otentilla hookeriana 
otentilla nivea 
otentilla pensylvanica 
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tentilla rivalis 
otentilla rubricaulis 
otentilla subjuga 
otentilla uniflora 
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common self-heal 

Russian wild-rye 

mountain parsely, pseudocymopterus 
tuber starwort 

American hawksbeard 

tapertip hawksbeard 

slender hawksbeard 

eray hawksbeard 

dandelion hawksbeard 

elkslip marsh-marigold, elkslip 
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runella vulgaris 
sathyrostachys juncea 
eudocymopterus montanus 
seudostellaria jamesiana 
ilochenia 
ilochenia acuminata 
silochenia atribarba 
silochenia intermedia 
silochenia runcinata 
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teridium aquilinum 
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winged buckwheat 

American pasque flower 

shinleaf, green wintergreen 

lesser wintergreen, snowline pyrola 
white-veined wintergreen 

swamp wintergreen, alpine pyrola 
goldenweed 

goldenweed 

buttercup, crowfoot 
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yrola rotundifolia ssp. asarifolia 
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anunculus adoneus 
anunculus alismifolius 
anunculus cardiophyllus 
anunculus eschscholtzii 
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Rumex densiflorus 
Rumex quadrangulivalvis 
Rumex triangulivalvis 
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willow dock, narrow-leaved dock 
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narrow-leaved dock 
old-man-of-the-mountain, graylocks hymenoxys 
arctic pearlwort 
Arctic willow 
snow willow 
Russian-thistle, tumbleweed 
saxifrage 
nodding saxifrage 
pygmy saxifrage, weak saxifrage 
skeleton mustard, flax-leaved plains mustard 
lanceolate figwort 
little club-moss 
eroundsel, butterweed 
black groundsel 
thickleaf groundsel 
p , dryland ragwort 
eroundsel, dwarf mountain butterweed 
-tongue groundsel, western groundsel 


umex utahensis 

dbergia grandiflora 
agina saginoides 
alix arctica 
alix reticulata ssp. nivalis 
alsola australis 
axifraga 
axifraga cernua 
axifraga hyperborea ssp. debilis 
choenocrambe linifolia 
crophularia lanceolata 
elaginella densa 

necio 
enecio atratus 
necio crassulus 
enecio eremophilus 

necio fremontii 
enecio integerrimus 
enecio serra 


SESP3 enecio spartioides 
enecio triangularis 
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broom groundsel 

arrowleaf groundsel 

creeping sibbaldia 

white checker mallow 

New Mexican checker mallow 

moss campion, moss pink 

campion, Scouler's silene 

Jim Hill mustard, tumble mustard 

Jim Hill mustard, Loesel tumble mustard 
alpine smelowskia, Siberian smelowskia 
goldenrod 

Canada goldenrod, tall goldenrod 
Missouri goldenrod 

mountain goldenrod 

dune goldenrod 

perennial sow-thistle, field sow-thistle 
narrow-leaf bur-reed, floating bur-reed 
scarlet globe mallow 

continental lady's tresses, pearl twist 
chickweed starwort 

northern starwort 

fleshy starwort 

long-leaved stitchwort, long-leaved starwort 
long-stalked stitchwort, long-stalk starwort 
umbellate starwort 

heart-leaf twist-flower, heart-leaved streptanthus 
clasp-leaf twisted-stalk, cucumber root 
star gentian, alpine bog swertia 

common dandelion 

rough dandelion, horned dandelion 
stemless hymenoxys, stemless actinea 
Torrey's hymenoxys 

alpine meadow-rue 

endler meadow-rue 

ew-flowered meadow-rue 

golden banner, spreading thermopsis 
golden banner, mountain thermopsis 
dwarf goldenweed 

Easter-daisy, townsendia 

Easter-daisy, hoary townsendia 

poison ivy, poison-oak 

foothill death camas, panicled death camas 
meadow death camas, deadly zigadenus 
soatsbeard, yellow salsift 

clover 

whiproot clover 
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idalcea candida 
idalcea neomexicana 
ilene acaulis 

ilene scouleri ssp. hallii 
isymbrium altissimum 
isymbrium loeselii 
Smelowskia calycina 
Solidago 

Solidago canadensis 
Solidago missouriensis 
Solidago multiradiata 
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Solidago spathulata 
Sonchus arvensis 
Sparganium angustifolium 
Sphaeralcea coccinea 
Spiranthes romanzoffiana 
Stellaria 

Stellaria calycantha 
Stellaria crassifolia 
Stellaria longifolia 
Stellaria longipes 
Stellaria umbellata 
Streptanthus cordatus 
Streptopus fassettii 
Swertia perennis 
Taraxacum officinale 
Taraxacum ovinum 
Tetraneuris acaulis 
Tetraneuris torreyana 
Thalictrum alpinum 
Thalictrum fendleri 
Thalictrum sparsiflorum 
Thermopsis divaricarpa 
Thermopsis montana 
Tonestus pygmaeus 
Townsendia glabella 
Townsendia incana 
Toxicodendron 
Toxicoscordion paniculatum 
Toxicoscordion venenosum 
Tragopogon dubius 
Trifolium 

Trifolium dasyphyllum 


mee 


VUnln|~m 
ger 


PalPal tal eal tal tal sel S|S 
tall tal ml ms 
Z| Z| Z| Zi Zlole 


ii 


ta|ta|ta| 
Z 


Jeeee eee 
QQ) Ole > 
SIS|$14)4)4)4 


Pre 


4 
© 
uU 
>| > 
~a|~ 


ae 


err 


: 
S 


TOIN 





Zz 


coor ene l Loe! 
eIS\2 
Sibais 


S 





A2 AB 





i 


485 


Plant Species of the Upper Gunnison Basin 


Trifolium hybridum 





Pere 










a 


rifolium pratense 
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aleriana capitata 
aleriana edulis 
aleriana occidentalis 
Veratrum tenuipetalum 
Verbascum thapsus 
Verbena bracteata 
eronica americana 
ronica catenata 
ronica nutans 
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Viola nuttallii 
Viola scopulorum 
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Virgulaster ascendens 
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big-bract verbena 
violet ean wot ewe 


hook violet, early blue violet 


twoflower violet 


Nuttall violet, yellow prairie violet 


downy blue violet, northern bog violet 
valley yellow violet 


aster aster, Chile 


western meadow aster 
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bare soil 
litter and duff 
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wood 7-10 in diam 
wood > 10 in diam 
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Appendix B. Soils Mapped and Sampled. Listed by Ecological Type 


Coniferous Forests, Not Riparian 


1. Rocky Mountain Juniper Series 
FD1.1. Rocky Mountain juniper/ricegrass (JUSC2/ORMI2-STHY6) ° Lithic, Frigid Borolls * Southerly steep upper slopes and sca 


Soil Survey Soil Map Unit-Mapped #S Soil as Mapped Soil as Sampled 
KcE-2. Cathedral Lithic Haploboroll, Loamy-Skeletal, Mixed Lithic & Typic Argiborolls, Loamy-Skeletal 


DsE-2. Spring Creek Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Argiboroll (not Cryic) 
DrE-2. Corpening Lithic Haploboroll, Loamy, Mixed Lithic Argiboroll, Clayey-Skeletal 


207-2. Borolls, Clayey, Borolls, Clayey Typic Argiboroll, Loamy-Skeletal 
slumped 


ps, moderate rainshadow 





2. Ponderosa Pine Series 
FD2.1. Ponderosa pine/Arizona fescue (PIPO/FEAR2) * Almost Lithic, Skeletal, Claye 9 p , rainshadow 


719-2. Bushvalley Lithic Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Eutroboralf (not Cryic) 
530-2. Quander, dry Mollic Eutroboralf, Clayey-Skeletal, Mont-ic Mollic Eutroboralf, Clayey-Skeletal, Mont-ic (not Cryic) 


531-2. Quander, dry Mollic Eutroboralf, Clayey-Skeletal, Mont-ic Typic Argiboroll, Clayey-Skeletal, Mont-ic (not Cryic) 


KcE-2. Cathedral Lithic Haploboroll, Loamy-Skeletal Mixed (Not sampled sufficiently) 


PoF-1. Posant Lithic Argiboroll, Clayey-Skeletal Mont-ic Typic Eutroboralf, Fine-Loamy over Clayey-Skeletal (not 
Cryic 





FD2.3. Ponderosa pine/antelope bitterbrush (PIPO/PUTR2) * Sandy-Skeletal, not Argillic, very well-drained * Southerly and Easterly moderate to gentle slopes 
Phase 1. FEAR2-MUMO,; Lithic/Psammentic Haploborolls, S-LS-CSL, MD - WD - VW; 8360 - 8935 - 9400 ft 
WoF-1. Woodhall 3|6 Argic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Sandy-Skeletal 


DrE-1. Duffson 1/6 Aridic Argiboroll, Fine-Loamy, Mixed Psammentic Haploboroll, Sandy-Skeletal 
SmF-1. Stecum 1}6 Typic Cryorthent, Sandy-Skeletal, Mixed Lithic Haploboroll, Sandy-Skeletal 
WeF-1. Wetterhorn 16 Typic Cryoboralf, Fine, Mont-ic Typic Haploboroll, Sandy-Skeletal 





1|2 Udic(?) Ustorthent, Loamy-Skeletal 


1|2 Typic Cryorthent, Sandy-Skeletal, Mixed Lithic Ustorthent, Sandy-Skeletal 





3. Bristlecone Pine Series 
FD3.1. Bristlecone pine/wax currant-Arizona fescue (PIAR/RICE-FEAR2) « Fragmental, very coarse, well-drained, Frigid * Deep rainshadow, Southerly moderate to 


steep slopes 
Phase 1. Typical; Cryoborolls-Cryumbrepts; 10180 - 10247 - 10380 ft 


Cochetopa 719-1. Ess 3|9 Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Cryoboroll, Sandy-Skeletal over Fragmental 
719-2. Bushvalley 3|9 Lithic Argic Cryoboroll, Loamy-Skeletal, Mixed 









Lithic Cryumbrept, Loamy-Skeletal over Fragmental 








Phase 2. DAPA2; Cryorthents-Haploborolls; 9440- 9907 - 10300 ft 










Cochetopa 571-1. Granile 19 Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryorthent 
Cochetopa 901-1. Borolls, Cryic 19 Cryoborolls Typic Cryorthent 
Cochetopa 524-1. Seitz 1/9 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Lithic Haploboroll, Loamy-Skeletal 


FD3.3. Bristlecone pine/Thurber fescue (PIAR/FETH) ¢ Cryic Borolls * Southerly and Westerly moderately steep slopes, Subalpine 
Cochetopa 719-1. Ess 13. Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Cryoboroll, Loamy-Skeletal 


Cochetopa 571-2. Granile 1/3 Lithic Cryochrept, Loamy-Skeletal, Mixed Typic Cryochrept (?) 
Taylor R. LeF-1. Leal 13. Dystric Cryochrept, Coarse-Loamy, Mixed Typic Cryoboroll 





4. Blue Spruce Uplands Series 
FD4.1. Blue spruce/Arizona fescue (PIPU/FEAR2) « Sandy Clay, Argic Borolls, at Frigid-Cryic ecotone * Gentle lower slopes, Easterly 


Phase 1. Typical, MD - MD - WD; 9280 - 9720 - 10060 ft 
Cochetopa 719-1. Ess 2|5 Argic Cryoboroll, Loamy-Skeletal, Mixed (not sampled sufficiently) 


Cochetopa 516-1. Needleton 1|5 Typic Cryoboralf; Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal 
Cochetopa 571-3. Snowdon, dry 1|5_ Lithic Cryochrept, Loamy-Skeletal, Mixed Lithic Argiboroll|Lithic Argic Cryoboroll, Loamy-Skeletal 





Phase 2. DAPA2; WD; 9890 - 10015 - 10140 ft 
i NuF-1. Nutras 1|5_ Typic Cryoboralf, Clayey-Skeletal 
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FD4.2. Spruce/kinnikinnick (PIPU-PIEN/ARUV) « Typic Cryoboralfs, Skeletal * Deep rainshadow 
Phase 1. PIPU-CAGE2; WD - WD - VW; 9400 - 9435 - 9470 ft 
Phase 2. PIEN-PIPU; MD - MD - WD; 9650 - 9983 - 10480 ft 
Phases Soil Survey Soil Map Unit-Mapped #S Soil as Mapped Soil as Sampled 
1&2 Cochetopa 516-1. Needleton Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal 


1&2 Cochetopa 516-2. Seitz Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Cryoboralf, Loamy-Skeletal or Clayey-Skeletal 


2  Cochetopa 571-1. Granile Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal 
2 Gunnison VuE-1. Vulcan Typic Cryoboralf, Clayey-Skeletal, Mont-ic Dystric Ustochrept, Loamy-Skeletal, Mixed 





5. Douglas-Fir Series 
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FD6.1. Douglas-fir/wax currant (PSME/RICE) * Mollic Eutroboralfs, Lithic or Fragmental, well-drained, shallow * Protected steep to very-steep slopes, old talus 
slopes 
Phase 1. Typical; VW - VW - VW; 8400 - 8990 - 10000 ft 
Phase 2. MARE11-JUCO6-ORMI2; PD - MD - MD; 8380 - 8607 - 8720 ft 
1 &2 Gunnison VuE-1. Vulcan 4|8 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Lithic Eutroboralf, Loamy-Skeletal to Clayey-Skeletal over 
Fragmental 


Grand Mesa- 900-1. Rock Land 1|8 Rock Land (Very shallow, very stony) 
West Elk 


Taylor R. RI-1. Rock Land 1|8 Rock Land (soil not sufficiently sampled) 


Gunnison SsF-2. Sapinero 1|8 Typic Cryoboralf, Loamy-Skeletal over Lithic Argiboroll, Loamy-Skeletal over Fragmental 
Fragmental, Mixed 


Gunnison UtF-2. Tolvar 1|8 Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf(?), Loamy-Skeletal 





FD6.2. Douglas-fir/mountain snowberry (PSME/SYRO) ¢ Eutroboralfs, moderately drained * Protected northerly moderately steep slopes 
Phase 1. PONE2; Alfisols, Clayey-Skeletal; 8540 - 8928 - 9320 ft 


Soil Survey Soil Map Unit-Mapped #S Soil as Mapped Soil as Sampled 
Gunnison UtF-1. Uinta 1/4 Typic Cryoboralf, Fine-Loamy, Mixed Mollic Eutroboralf, Clayey-Skeletal 


Gunnison PwE-1. Powderhorn 1/4 Boralfic Cryoboroll, Fine-Mont-ic Mollic (bordering on Typic) Eutroboralf, Clayey-Skeletal 
RI-1. Rock Land (Rock Land) Typic Eutroboralf? 

























Cochetopa 640-1. Peedee Typic Eutroboralf? 


BaF-1. Bead 2|5 Typic Cryoboralf, Fine, Mont-ic Typic Eutroboralf, from Sandy-Skeletal to Loamy-Skeletal 


DrE-1. Duffson 1|5_ Aridic Argiboroll, Fine-Loamy, Mixed Lithic Haploboroll, Sandy over Loamy- Skeletal 
516-1. Needleton 1|5 Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Haploboroll, Loamy-Skeletal 
Grand Mesa- 228-2. Scout 1|5 Typic Cryochrept, Loamy-Skeletal, Mixed Typic Argiboroll, Loamy-Skeletal 





FD6.5. Douglas-fir/Saskatoon serviceberry-pachistima (PSME/AMAL2-PAMY) * Argiborolls and Eutroboralfs » Northerly, protected moderate to steep slopes 
Phase 1. Typical; 7960 - 8719 - 9920 ft 


670-2. Peedee Typic Cryochrept, Sandy-Skeletal, Mixed Lithic Ustochrept, Sandy-Skeletal over Coarse-Loamy 
DoE-1. Dollard Ustic Torriorthent, Fine Mont-ic, Calcareous., Frigid — Lithic Eutroboralf 








LeE-1. Leaps Typic Cryoboroll, Fine Mont-ic Mollic Eutroboralf 

DsE-1. Duffson Aridic Argiboroll, Fine-Loamy, Mixed Aridic Argiboroll, Loamy-Skeletal 
PhF-1. Parlin Aridic Argiboroll, Clayey|Loamy-Skeletal Lithic Pachic Argiboroll, Loamy-Skeletal 
VuE-1. Vulcan Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Haploboroll, Clayey-Skeletal 
305-1. Kolob Typic Argiboroll, Clayey-Skeletal, Mont-ic Typic Eutroboralf?, Loamy-Skeletal 


KeF-1. Kebler Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Eutroboralf, Loamy-Skeletal|Fragmental 








VuE-1. Vulcan Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic|Lithic Argiborolls, Clayey-Skeletal 
Taylor R. KeF-1. Kebler 1/20 Typic Cryoboralf, Loamy-Skeletal, Mixed (not sampled sufficiently) 


Gunnison YgE-1. Youga 2|20 Argic Cryoboroll, Fine-Loamy, Mixed Typic Eutroboralf and Typic Argiboroll, both Loamy-Skeletal 







Grand Mesa- 222-2. Wesdy 1|20 Argic Cryoboroll, Clayey-Skeletal, Mixed Typic? Haploboroll, Sandy-Skeletal 
West Elk 













Soils by Ecological Type 


Phase 3. ACGL; 8600 - 8900 - 9400 ft 
Gunnison DoE-1. Dollard 1|20 Ustic Torriorthent, Fine Mont-ic, Calcareous., Frigid _ Lithic|Typic Eutroboralf 







Gunnison VuE-1. Vulcan 120 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Eutroboralf, Clayey-Skeletal 
Grand Mesa- 222-2. Wesdy 120 Argic Cryoboroll, Clayey-Skeletal, Mixed Lithic? Eutroboralf, Loamy-Skeletal 


Ro-1. Rock outcrop 1/20 Rock outcrop Typic Eutroboralf, Clayey|Loamy-Skeletal 


FD6.7. Douglas-fir—aspen/pachistima-elk sedge (PSME-POTRS/PAMY-CAGE2) ° Alfisols and shallow Haploborolls, well-drained * Protected northerly upper slopes 
Phase 1. Typical; Eutroboralfs & Argiborolls, Clayey to Fine to Loamy, Skeletal or not; 9050 - 9457 - 9900 ft 
Gunnison UtF-1. Uinta 2|12 Typic Cryoboralf, Fine-Loamy, Mixed Typic|Mollic Eutroboralf, Loamy-Skeletal 


Gunnison VuE-1. Vulcan 2|12 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Eutroboralf, Lo|Cl-Skeletal; Cumulic Haplumbrept, 








Fine, Mont-ic 
Taylor R. MnE-1. McIntyre 1|12  Boralfic Cryoboroll, Fine-Loamy, Mixed Typic Eutroboralf, Fine-Loamy 
Taylor R. TgF-1. Tex 1|12 Psammentic Cryoboralf, Fine-Loamy, Mixed Typic Haploboroll, Loamy-Skeletal 
Grand Mesa- 222-2. Wesdy 1|12 Argic Cryoboroll, Clayey-Skeletal, Mixed Typic Argiboroll, Clayey-Skeletal 





West Elk 


Phase 2. LIBO3; Pachic Haploboroll, Loam 


-Skeletal; 9160 ft 
Grand Mesa- 307-1. Woodhall 1|12 Argic Cryoboroll, Loamy-Skeletal, Mixed Pachic Haploboroll, Loamy-Skeletal 







Phase 3. MARE11; Haploborolls, Loamy-Skeletal to Sandy-Skeletal; 8920 - 9160 - 9670 ft 
DrE-1. Duffson Aridic Argiboroll, Fine-Loamy, Mixed Psammentic|Lithic Haploboroll, Coarse-Loamy 


Gunnison KcE-1. Kezar 112 | Argic Cryoboroll, Fine-Loamy, Mixed Psammentic Haploboroll, Sandy-Skeletal 
Gunnison WeF-1. Wetterhorn 1|12 Typic Cryoboralf, Fine, Mont-ic Typic Haploboroll, Loamy-Skeletal 
Grand Mesa- 228-1. BroadCanyon {12  Typic Cryoboroll, Loamy-Skeletal, Mixed (not sampled sufficiently) 














FD7.0. Douglas-fir/kinnikinnick (PSME/ARUV) ¢ Alfisols, buried under Mollisols if POTR5 dominant + Protected, gentle to moderately-steep slopes, various aspects 


ypical; Eutroboralfs; 8760 - 9308 - 9900 ft 
Taylor R. SdF-1. Schofield 2|13 Typic Cryoboralf, Fine-Loamy, Mixed Typic Eutroboralf, Loamy-Skeletal 


Cochetopa 762-1. Wareagle 1|13_ Typic Cryoboroll, Loamy-Skeletal, Mixed Typic Eutroboralf, Clayey-Skeletal 
Gunnison VuE-1. Vulcan 1|13 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Mollic Eutroboralf, Fine, Mont-ic 
KcE-1. Kezar 1|13. Argic Cryoboroll, Fine-Loamy, Mixed 












Typic Argiboroll, Coarse-Loamy 








Phase 2. PICO; Cryochrepts and Cryoboralfs; 9450 - 9747 - 10285 ft 












Cochetopa 762-1. Wareagle 1|13 Typic Cryoboroll, Loamy-Skeletal, Mixed Typic Cryoboroll, Sandy|Loamy-Skeletal 
Taylor R. MnF-1. McIntyre 2|13 Boralfic Cryoboroll, Fine-Loamy, Mixed Cryoboroll of some kind 

Cochetopa 762-2. Scout 1|13 Typic Cryochrept, Loamy-Skeletal, Mixed Typic Cryochrept, Fine-Loamy|Loamy-Skeletal 
Cochetopa 640-1. Peedee 1|13. Typic Cryochrept, Sandy-Skeletal, Mixed Typic Cryochrept, Sandy-Skeletal 

Cochetopa 605-1. Storm 1)13_ Typic Cryochrept, Loamy-Skeletal, Mixed Typic Cryochrept, Loamy-Skeletal 

Taylor R. SaF-1. Sanford 1|13 Psammentic Cryoboralf, Fine-Loamy, Mixed Psammentic Cryoboralf, Loamy-Skeletal 


SdE-2. Peeler 





Typic Cryoboralf, Fine-Loamy, Mixed (not sampled sufficiently) 





FD7.1. Douglas-fir/bitterbrush (PSME/PUTR2) ¢ Alfisols, Inceptisols, and shallow Mollisols, Frigid, very well-drained to excessively well-drained * Moderate to steep 
slopes 
Phase 1. Typical; Eutroboralfs, Loamy-Skeletal to Sandy-Skeletal, VW - VW - XW; 8830 - 9260 - 9710 ft 
Cochetopa 605-1. Storm 3|11 Typic Cryochrept, Loamy-Skeletal, Mixed 2-TypicUstochrepts, Loamy-Skeletal; 1-Typic Eutroboralf, 
Loamy-Skeletal|Coarse-Loamy 


Lithic|Typic Ustochrept, Sandy-Skeletal 














Taylor R. RI-1. Rock Land 2\11 Rock outcrop & Rock land 





Phase 2. PIPO; Eutroboralfs & Argiborolls, Clayey- Skeletal to Loamy-Skeletal, MD - MD - WD; 8580 - 9095 - 9400 ft 


Gunnison VuE-1. Vulcan 3|11 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Eutroboralf to Pachic Argiboroll, Clayey-Skeletal 
Gunnison WoF-1. Woodhall 1|11 Argic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Sandy-Skeletal 
Gunnison SsF-2. Sapinero 1\11  Typic Cryoboralf, Loamy-Skeletal over Fragmental,  Typic Eutroboralf, Loamy-Skeletal 











FD7.2. Douglas-fir/russet buffalobe: ¢ Inceptisols, very well-drained * Northerly moderate slopes 


Cochetopa 670-2. Peedee 2|5 Typic Cryochrept, Sandy-Skeletal, Mixed Psammentic|Typic Cryochrepts, Sandy-Skeletal 
Taylor R. MyE-1. Mysten 1|5 Typic Cryopsamment, Mixed Some Cryochrept 

Taylor R. KeF-1. Kebler 1|5 Typic Cryoboralf, Loamy-Skeletal, Mixed Not sampled sufficiently 

SdF-1. Schofield 1|5 Typic Cryoboralf, Fine-Loamy, Mixed 





(Psammentic?) Cryochrept, Sandy-Skeletal 
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Soils by Ecological Type 





FD7.4. Douglas-fir/Thurber fescue (PSME/FETH) ¢ Alfisols * Northwesterly moderate to steep 
Cochetopa 571-1. Granile Typic Cryoboralf, Loamy-Skeletal, Mixed (not sufficiently sampled) 


Taylor R. MnF-1. McIntyre Boralfic Cryoboroll, Fine-Loamy, Mixed Typic Cryoboralf, Loamy-Skeletal 


Grand Mesa- 224-1. Weed Pachic Argiboroll, Fine-Loamy, Mixed Mollic Cryoboralf, Loamy or Clayey-Skeletal 
West Elk 


Grand Mesa- 222-2. Wesdy Argic Cryoboroll, Clayey-Skeletal, Mixed (not sampled) 
West Elk 


Ouray 515-1. Needleton Typic Cryoboralf, Loamy-Skeletal (not sufficiently sampled) 





6. Lodgepole Pine Series 


FD8.1. Lodgepole pine/russet buffaloberry (PICO/SHCA) « Cryumbrepts and Cryochrepts * Westerly slopes 
Phase 1. Typical; VW - XW -XW 
Taylor R. McF-1. Matcher 19 Typic Cryumbrept, Sandy-Skeletal, Mixed Typic Cryumbrept, Sandy-Skeletal 


Taylor R. SdF-1. Schofield 19 Typic Cryoboralf, Fine-Loamy, Mixed Typic Cryoboralf, Loamy-Skeletal 
Cochetopa 1/9 Typic Cryumbrept, Loamy-Skeletal 









Phase 2. JUCO6-VAMYO; VW - VW - XW 
Cochetopa' - 762-2. Scout 19 Typic Cryochrept, Loamy-Skeletal, Mixed Mollic Cryochrept, Loamy-Skeletal 


Cochetopa 513-2. Seitz 1|9 Typic Cryoboralf, Clayey-Skeletal, Mont-ic (Not sampled) 
Taylor R. JeF-1. Jenkins 19 Typic Cryochrept, Coarse-Loamy, Mixed Typic Cryochrept, Coarse-Loamy 
Taylor R. SdE-1. Schofield 19 Typic Cryoboralf, Fine-Loamy, Mixed Dystric Cryochrept, Sandy-Skeletal 



























Phase 3. VACE; MD - MD —- MD 
Taylor R. TpE-1. Tomichi 2|9 Typic Cryoboroll, Sandy, Mixed Typic Cryumbrept, Sandy-Skeletal 


FD8.2. Lodgepole pine/silvertop sedge (PICO/CAFO3) * Cryumbrepts, moderately drained + 
Glacial hills, moderate slopes 
Taylor R. PnE-1. Pierian 2|3 Typic Cryoboroll, Sandy-Skeletal, Mixed Entic|Typic Cryumbrept, Sandy-Skeletal 


Some Cryumbrept 





FD8.3. Lodgepole pine/Rocky Mountain whortlebe 
Taylor R. KeE-1. Kebler 2|3 Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal; or Fine-Loamy Shallow 










Cochetopa 762-1. Wareagle 1|3_ Typic Cryoboroll, Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal 


Typic Cryorthent 





7. Subalpine Fir-Douglas-Fir Series 


FL2.5. Subalpine fir—Douglas-fir/pachistima (ABBI2-PSME/PAMY) ¢ Mollic Alfisols * Northerly moderate to steep slopes, < 9700 ft elevation 
Phase 1. Typical; MD - VW - VW; 9320 - 9735 - 10280 ft 
Grand Mesa- 358-2. Mudbuz 2|7 Mollic Cryoboralf, Clayey-Skeletal, Mixed Mollic Cryoboralfs, Clayey- or Loamy-Skeletal 


507-1. Needleton 1|7 Typic Cryoboralf,; Loamy-Skeletal, Mixed Cryoboralf 
1|7 Mollic Cryoboralf, Loamy-Skeletal 








SaF-1. Sanford 
Taylor R. TgF-1. Tex 1|7 Psammentic Cryoboralf, Fine-Loamy Typic Cryoboralf, Fine-Loamy 
Taylor R. DnF-1. Dinnen 1{7 Typic Cryoboroll, Coarse-Loamy, Mixed Typic Cryoboralf, Clayey-Skeletal 


1|7 Psammentic Cryoboralf, Fine-Loamy Typic Cryoboralf, Fine-Loamy 












8a. Subalpine Fir-Engelmann Spruce Series (Tall Forests) 
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FL2.4. Engelmann spruce/twinflower (PIEN/LIBO) * Dystric Cryochrepts and Glossoboralfs, well-drained to very well-drained * Protected lower Subalpine steep slopes 
Phase 1. ABBI2-VAMYO; Dystric Cryochrepts, VW; 10020 ft 
Taylor R. LeF-1. Leal 2|3 Dystric Cryochrept, Coarse-Loamy, Mixed Dystric Cryochrept, Sandy- or Loamy-Skeletal 













Phase 2. PSME-JUCO6; Typic Cryoboralfs, MD; 9990 ft 
Cochetopa 571-1. Granile 1|3_ Typic Cryoboralf,; Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal 












FL2.6. Subalpine fir-Engelmann spruce/pachistima (ABBI2-PIEN/PAMY) « Cryoboralfs, well-drained to very well-drained * Northerly at low elevations, gentle to 
moderate slopes 

Phase 1. PICO-VACCI; Loamy (CL-SCL); 9840 - 10247 - 10860 ft 
Taylor R. SdF-1. Schofield 1|4 Typic Cryoboralf, Fine-Loamy, Mixed Typic Cryoboralf, Loamy-Skeletal 


Taylor R. ScE-1. Sawcreek 







1|4 Typic Cryoboroll, Coarse-Loamy, Mixed Typic Cryoboralf, Loamy-Skeletal 








Soils by Ecological Type 


Phase 2. EREX4; Clayey (C); 10200 ft 
Gunnison UtF-2. Tolvar 1|4 Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf, Clayey-Skeletal 





FL3.2. Subalpine fir-Engelmann spruce/dwarf bilberry (ABBI2-PIEN/VACE) « 
Inceptisols, Clay Loam to Sand, very well-drained * Westerly gentle slopes 








LeF-1. Leal 1|1 Dystric Cryochrept, Coarse-Loamy, Mixed Dystric Cryochrept, Sandy-Skeletal 


FL3.4. Subalpine fir-Engelmann spruce/elk sedge (ABBI2-PIEN/CAGE2) ¢ Cryoboralfs or Cryochrepts, well-drained to very well-drained * Gentle protected slopes 
Phase 1. ABBI2; Cryoboralfs, MD - VW - XW; 10200 - 10362 - 10480 ft 







222-1. Wetopa 1|10 Argic Pachic Cryoboroll, Fine, Mont-ic Mollic|Typic Cryoboralf, Clayey-Skeletal 
222-2. Wesdy 1|10 Argic Cryoboroll, Clayey-Skeletal, Mixed Mollic Cryoboralf, Loamy-Skeletal 
205-1. Cryoboralfs 1/10 Cryoboralfs Mollic Cryoboralf, Loamy-Skeletal 


UtF-2. Tolvar 1|10 Typic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf, Loamy-Skeletal 
LmE-1. Limber 1|10 Typic Cryoboralf, Fine-Loamy, Mixed Typic Cryoboralf, Clayey-Skeletal 


Phase 2. PICO; Cryoboralfs & Cryochrepts, WD - WD; 10200 - 10507 - 10670 ft 
Grand Mesa- 271-2. Endlich 10 Dystric Cryochrept, Loamy-Skeletal, Mixed 
West Elk 


Cochetopa 572-1. Granile 1|10 Typic Cryoboralf, Loamy-Skeletal, Mixed (Not sampled) 
Taylor R. SdF-1. Schofield 1|10 Typic Cryoboralf, Fine-Loamy, Mixed (Not sampled) 
Taylor R. MnE-1. McIntyre 10 Boralfic Cryoboroll, Fine-Loamy, Mixed Lithic Cryochrept, Fine-Loamy 










Mollic Cryoboralf, Clayey-Skeletal 











FL3.5. Subalpine fir-Engelmann spruce/moss (ABBI2-PIEN/moss) * Cryoboralfs, Cryochrepts, and Cryorthents, well-drained * Northerly to easterly gentle to 


moderate slopes 
Phase 1. CAGE2; Cryoboralfs and Cryochrepts; 10125 - 10677 - 11050 ft 
JeF-1. Jenkins Typic Cryochrept, Coarse-Loamy, Mixed Typic Cryochrept, Loamy-Skeletal 


Taylor R. DnF-1. Dinnen 19 Typic Cryoboroll, Coarse-Loamy, Mixed Typic Cryoboralf, Fine-Loamy, Mixed 
Ouray 510-2. Mulgon 19 Mollic Cryoboralf, Loamy-Skeletal, Mixed Typic Cryoboralf 


Grand Mesa- 227-2. Scout 19 Typic Cryochrept, Loamy-Skeletal, Mixed Cryochrept|Cryoboralf 
West Elk 


Grand Mesa- 207-1. Boralfs 1/9 Boralfs Mollic Cryoboralf 
West Elk 
















Phase 2. PIEN; Cryoboralfs; 9745 - 10268 - 10560 ft 





Cochetopa 516-2. Seitz 1/9 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Cryoboralf, Clayey-Skeletal 
Cochetopa 571-1. Granile 1|9 Typic Cryoboralf; Loamy-Skeletal, Mixed Typic Cryoboralf 
Ouray 515-1. Needleton 1|9 Typic Cryoboralf, Loamy-Skeletal, Mixed (not sampled) 


Phase 3. POTRS; Cryorthent/Cryochrept; 9850 ft 
508-2. Scout 19 Typic Cryochrept, Loamy-Skeletal, Mixed Cryorthent|Cryochrept 


FL3.7. Engelmann spruce/mountain gooseberry (PIEN/RIMO2) ¢ Cryoboralfs and Cryochrepts, well-drained * High-Subalpine, cold, gentle to moderate slopes 


Phase 1. Typical; Cryoboralfs, Loamy-Skeletal; 10875 - 11403 - 12125 ft 
Grand Mesa- 227-2. Scout 1|5 Typic Cryochrept, Loamy-Skeletal, Mixed 
West Elk 


Grand Mesa- 227-1. Broad Canyon 1|5_ Typic Cryoboroll, Loamy-Skeletal, Mixed Cryoboralf 
West Elk 


Grand Mesa- 216-2. Afley 1|5 Typic Cryochrept, Loamy-Skeletal, Mixed Cryoboralf 
West Elk 




















Typic Cryoboralf, Loamy-Skeletal 


Phase 2. PICO-VAMYO; Cryochrepts, Sandy-Skeletal; 10160 - 10850 - 11540 ft 





Taylor R. LeF-1. Leal 1|5_ Dystric Cryochrept, Coarse-Loamy, Mixed Dystric Cryochrept, Sandy-Skeletal 
15 Typic Cryochrept 


FL3.8. Subalpine fir-Engelmann spruce/Rocky Mountain whortleberry (ABBI2-PIEN/VAMYO) « Cryochrepts, Typic to Dystric, very well-drained * Gentle to 
moderate Subalpine slopes 
Phase 1. PICO; 10880 - 11068 - 11385 ft 
571-3. Snowdon 2|5 Lithic Cryochrept, Loamy-Skeletal, Mixed Dystric Cryochrept, Loamy-Skeletal 


LeF-1. Leal 1|5 Dystric Cryochrept, Coarse-Loamy, Mixed Dystric Cryochrept, Sandy-Skeletal 


Phase 2. POPU3; 10590 - 10600 ft 
TrF-1. Tongue River 2|5 Typic Cryoboralf, Fine-Loamy, Mixed (Not sampled) 
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8b. Subalpine Fir-Engelmann Spruce Series (Krummholz, Wind Deformed, Alpine Ecotone Forests) 


FL4.0. Subalpine fir-Engelmann spruce/grayleaf willow (ABBI2-PIEN/SAGL) ¢ Lithic and Sublithic Cryoborolls, very well-drained * Krummholz upper Subalpine 
ecotone 
Taylor R. RI-1. Rock Land 1|2 Rock land Typic|Lithic Cryoboroll, Sandy-Skeletal 


Taylor R. BuF-1. Bucklon 1|2 Typic Cryoboroll, Loamy, Mixed, Shallow (Not sampled sufficiently) 

























9. Limber Pine Series 
FL6.1. Limber pine-Douglas-fir/common juniper-moss (PIFL2-PSME/JUCO6-moss) * Lithic, fragmental, well-drained to very well-drained « Southerly moderately- 
steep to very steep talus slopes 
SdF-1. Schofield 1|2_ Typic Cryoboralf, Fine-Loamy, Mixed Lithic Eutroboralf, Lithic (Fragmental) 


Rs-1. Rock Slide 12 Rock Slide Some Lithic soil 





Deciduous Forests 


10. Aspen Series 
FM1.0. Aspen/Saskatoon serviceberry-mountain snowberry (POTRS/AMAL2-SYRO) ¢ Haploborolls and Argiborolls, Pachic to Subpachic, moderately drained ¢ 


Montane, protected, gentle to moderate benches and lower slopes 

ypical; mollic depth avg. 41 cm; 8060 - 8901 - 9600 ft 

Grand Mesa- 222-1. Wetopa Argic Pachic Cryoboroll, Fine, Mont-ic 

West Elk 

Gunnison YgE-1. Youga 1/10 Argic Cryoboroll, Fine-Loamy, Mixed Pachic Argiboroll, Loamy-Skeletal 

Gunnison PhF-2. Hopkins 1|10 Torriorthentic Haploboroll, Fine-Loamy over Pachic Haploboroll, Sandy-Skeletal 
Fragmental, Mixed 

Gunnison LeE-1. Leaps 1|10 Typic Cryoboroll, Fine, Mont-ic Pachic Argiboroll, not Skeletal 


EyF-1. Eyre Lithic Cryoboroll, Loamy-Skeletal, Mixed 


















Pachic Argiboroll, Fine-Loamy 
















(Not sufficiently sampled) 





Phase 2. PAVI11; mollic depth avg. 107 cm; 8520 - 8600 - 8680 ft 
Gunnison DsE-1. Duffson 110 Aridic Argiboroll, Fine-Loamy, Mixed 


PmF-2. Mergel 1]10 Torriorthentic Haploboroll, Loamy-Skeletal, Mixed Pachic Haploboroll, Fine-Loamy 








Cumulic Haploboroll, Fine-Loamy 













Gunnison 






Phase 3. PTAQ; 8440 ft 
Grand Mesa-West Elk 1/10 Pachic Haploboroll 


FM1.5. Aspen/Thurber fescue (POTRS/FETH) * Cryoborolls, Argic Pachic to Subpachic, moderately drained ¢ Subalpine, protected, gentle benches and slopes 

Phase 1. Typical; Mollic depth avg. 41 cm; 9280 - 9918 - 10400 ft 

MnE-1. Mclntyre Boralfic Cryoboroll, Fine-Loamy, Mixed Argic Pachic to Boralfic Cryoborolls, Fine-Loamy and 
Loamy-Skeletal 


222-1. Wetopa Argic Pachic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Clayey-Skeletal 









BaF-1. Bead Typic Cryoboralf, Fine, Mont-ic Pachic Cryoboroll, Loamy-Skeletal 
746-2. Quander Argic Cryoboroll, Loamy-Skeletal, Mixed Pachic Cryoborolls 
907-2. Borolls Borolls Pachic Cryoboroll 


Phase 2. SYRO-AMAL2-PAVI11; Mollic depth avg. 107 cm; 9035 - 9345 - 9600 ft 
MnE-1. McIntyre 17 Boralfic Cryoboroll, Fine-Loamy, Mixed Argic Pachic Cryoboroll, Loamy-Skeletal 


222-1. Wetopa 17 Argic Pachic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoborolls, Fine-Loamy to Clayey-Skeletal 





Grand Mesa- 306-2. Jerry 17 Argic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Loamy-Skeletal 
West Elk 


Taylor R. MhF-1. Mayoworth 1|17 Argic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Loamy-Skeletal 
Taylor R. EyF-1. Eyre 1|17  Lithic Cryoboroll, Loamy-Skeletal Pachic Cryoboroll, Coarse-Loamy 





FM1.7. Aspen/Fendler meadow-rue—aspen peavine (POTRS/THFE-LALE2)  Cryoborolls, well-drained + Subalpine, protected, gentle to steep slopes 
Phase 1. Typical; depth avg. 43 cm; 9120 - 9712 - 10080 ft 
Taylor R. MnE-1. McIntyre 2|9 Boralfic Cryoborolls, Fine-Loamy, Mixed Typic to Argic Pachic Cryoborolls 


Grand Mesa- 222-2. Wesdy 19 Argic Cryoboroll, Clayey-Skeletal, Mixed (Not sampled) 
West Elk 


Grand Mesa- 245-1. Claybum 1|9 Argic Pachic Cryoboroll, Fine-Loamy, Mixed Pachic Cryoboroll 





NuF-1. Nutras 19 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Argic Pachic Cryoboroll, Clayey-Skeletal 
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Taylor R. LIf-1. Leaps 
Grand Mesa- 220-1. Taterheap 


DnF-1. Dinnen 
TIF-1. Tilton 


11. Narrowleaf Cottonwood Series 


; 9140 - 9580 - 9960 ft 


1/9 Typic Cryoboroll, Fine, Mont-ic 
1/9 Pachic Cryoboroll, Fine-Loamy, Mixed 


19 Typic Cryoboroll, Coarse-Loamy, Mixed 
1/9 Typic Cryoboroll, Fine-Loamy, Mixed 


Riparian Forests 


Soils by Ecological Type 


Argic Pachic Cryoboroll, Clayey-Skeletal 
Pachic Cryoboroll, Fine-Loamy 


Mollic Cryoboralf, Clayey-Skeletal 
Argic Pachic Cryoboroll, Loamy-Skeletal 


FRS.1. Narrowleaf cottonwood/Pacific willow-silvertop sedge (POAN3/SALUL-CAFO3) * Endoaquolls * Riparian, stream channels, 0.7-10% slope, < 9000 ft 


elevation 






Ax-1. Alluvial 





Ad-1. Alluvial Land 






313-1. Irim 






GaB-1. Gas Creek 
823-1. Cryaquolls 
DrE-1. Duffson 
MhF-1. Mayoworth 
PmF-1. Parlin 










Phase 2. BEFO2; MD; 7990 ft 


Gunnison GaB-1. Gas Creek 





Ax-1. Alluvial 


GaB-1. Gas Creek 
203-2. Borohemists 


Gunnison 


Grand Mesa- 
West Elk 


Phase 1. Typical; XP - PD/MD - XW; 7570 - 8289 - 9380 ft 





8|34 Alluvial Land 


1/34 Alluvial Land 


2|34 Typic Endoaquoll, Loamy-Skeletal, Mixed, 


Noncalcareous, Frigid 
Typic Endoaquoll, Sandy-Skeletal, Mixed, Frigid 
Cryaquolls 

Aridic Argiboroll, Fine-Loamy, Mixed 
Argic Cryoboroll, Fine, Mont-ic 

Aridic Argiboroll, Clayey|Loamy-Skeletal 


1134 
1134 
2134 
1134 
1134 





1/34 Typic Endoaquoll, Sandy-Skeletal, Mixed, Frigid 


Phase 3. CRRI; PD - MD; 7530 - 8245 - 8790 ft 


1/34 Alluvial Land 


1/34 Typic Endoaquoll, Sandy-Skeletal, Mixed, Frigid 
2/34 Borohemists 


Phase 4. POTRS5-HESP6; PD - MD/WD - VW; 8255 - 8494 - 8880 ft 





Gunnison Ax-1. Alluvial 








Gunnison IrB-1. Irim 






Cochetopa 823-1. Cryaquolls 
KcE-1. Kezar 
YgE-1. Youga 


SuF-1. Supervisor 





Gunnison 





Gunnison 
Taylor R. 














3/34 Alluvial Land 


2|34 Typic Endoaquoll, Loamy-Skeletal, Mixed, 
Noncalcareous, Frigid 


134 Cryaquolls 

2|34 Argic Cryoboroll, Fine-Loamy, Mixed 
134 Argic Cryoboroll, Fine-Loamy, Mixed 
1|34 Typic Cryoboroll, Loamy-Skeletal, Mixed 


12. Blue & Engelmann Spruces-Subalpine Fir Riparian Series 
FRS5.3. Blue spruce/bluejoint reedgrass-honeysuckle (PIPU/CACA4-DIINS) * Aquolls and Histosols, poorly-drained to well-drained * Riparian streamsides, 2-15% 


slope 


Phase 1. POAN3; Endoaq 
Gunnison GaB-1. Gas Creek 


Grand Mesa- 302-1. Haplorolls 





Ad-1. Alluvial Land 
Cs-2. Histosols 


GaB-1. Gas Creek 
823-2. Cryaquents 
SmF-1. Stecum 





uolls, XP - VP - VP; 7810 - 8164- 8825 ft 


2|9 Typic Endoaquoll, Sandy-Skeletal, Mixed, Frigid 
2|9 Cumulic Haploborolls, Sandy{Coarse-Loamy 


1/9 Alluvial 
1/9 Histosols 


1/9 Typic Endoaquoll, Sandy-Skeletal, Mixed, Frigid 
1|9 Cryaquents 
1/9 Typic Cryorthent, Sandy-Skeletal, Mixed 
















Fluvaquentic|Psammentic Endoaquolls; or Fluvaquentic 
Argiaquolls; or Typic Fluvaquents 


Fluvaquentic|Psammentic Endoaquolls; or Fluvaquentic 
Argiaquolls; or Typic Fluvaquents 


Fluvaquentic|Histic Endoaquolls 


Histic Fluvaquent 

(not sampled) 
Fluvaquentic Endoaquolls 
Fluvaquentic Endoaquolls 


Fluvaquentic Endoaquolls 


Fluvaquentic Endoaquoll 


Fluvaquentic|Psammentic Endoaquolls; or Fluvaquentic 
Argiaquolls; or Typic Fluvaquents 


(not sampled) 
Typic Medisaprist 


Fluvaquentic|Psammentic Endoaquolls; or Fluvaquentic 
Argiaquolls; or Typic Fluvaquents 


Fluvaquentic|Histic Endoaquolls 


(not sampled) 
Fluvaquentic Endoaquolls 
Typic Endoaquoll 

Argic Endoaquoll 


Typic Cryaquoll; Typic Fluvaquent 
Fluvaquentic Cryaquoll 


Argic Cryaquoll|Fluvaquentic Cryaquoll 
Lithic Cryofolist 


Typic Cryaquoll 


Borohemist 


Endoaquent?, Sandy? 
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Soils by Ecological Type 


FRS.4. Spruce/dogwood (PIPU-PIEN/SWSE) ¢ Cryaquolls and Fluvaquents, Pachic, Poorly-drained to moderately drained, bouldery * Stream riparian areas, > 214% 


slope 
Phase 1. POAN3; Cryaquolls and Fluvaquents, XP - XP - VP; 7990 - 8509 - 8925 ft 


Cs-1. Cryaquolls 2\9 Cryaquolls Typic Cryaquolls, Coarse-Loamy 


IrA-1. Irim 19 Typic Endoaquolls, Loamy-Skeletal, Mixed, Typic Fluvaquents, Coarse-Loamy 
Noncalcareous, Frigid 


GaA-1. Gas Creek 19 Typic Endoaquolls, Sandy-Skeletal, Mixed, Frigid (Not sampled) 
Ad-1, Alluvial Land 1/9 Alluvial Land (Not sampled) 
Ro-1. Rock Outcrop 19 Rock outcrop Typic Cryaquoll 









Cs-1. Cryaquolls 19 Cryaquolls Typic Cryaquoll, Fine-Loamy 





RI-1. Rock Land 1/9 Rock Land Typic Cryaquoll, Fine-Loamy 


Phase 3. CACA4-DIINS; 9180 ft 
Taylor R. Cs-1. Cryaquolls 2\9 Cryaquolls (Not sampled) 


FRS5.8. Subalpine fir-Engelmann spruce/bluejoint reedgrass-arrowleaf groundsel (ABBI2-PIEN/CACA4-SETR) * Cryaquolls, well-drained + Subalpine rivulets & 

draws, Order 1 stream channels 
Phase 1. Typical; 9700 - 10338 - 11640 ft 
203-1. Cryaquolls Cryaquolls Histic|Typic Cryaquoll, Loamy-Skeletal 





820-1. Cryaquolls Cryaquolls Histic|Typic Cryaquoll, Loamy-Skeletal 
823-1. Cryaquolls Cryaquolls Histic|Typic Cryaquoll, Loamy-Skeletal 


Grand Mesa- 228-1. Broad Canyon Typic Cryoboroll, Loamy-Skeletal, Mixed Argic and Fluvaquentic Cryaquolls, Loamy-Skeletal 
West Elk 


Grand Mesa- 205-2. Cryochrepts Cryochrepts Cryaquept 
West Elk 


Taylor R. Sh-1. Shale rock land Shale rock land Cryaquoll 


Phase 2, PSME-ALINT-POTRS; 9590 ft 
(no samples) 


Riparian Areas, Not Forested 


13. Yellow Willow Series 
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RI5.0. Yellow willow/beaked sedge (SALU2/CAUT) * Aquic mineral soils and Histosols, poorly-drained to moderately-drained * Alluvial bottoms, benches, and 

streamsides, < 5% slope 

Phase 1. SAGE2; Borosaprists, Clayey, VP - PD - PD; 8350 - 8380 - 8400 ft 

i Aw-1. Alluvial Land 5|43 Alluvial Land 4-Terric Borosaprists, Clayey; 1-Fluvaquentic Borosaprist, 
Clayey 








Phase 2. ALINT-CACA4; Endoaquolls, Clayey, XP - MD - WD; 8300 - 8710 - 9320 ft 
i IrA-1. Irim 1/43 Typic Endoaquoll, Loamy-Skeletal, Mixed, 
Noncalcareous, Frigid 


Gunnison Aw-1. Alluvial Land 1/43 Alluvial Land Fluvaquentic Endoaquoll (Clayey) 


Grand Mesa- 203-2. Borohemists 1/43 Borohemists Terric Borosaprist, Clayey 
West Elk 


Grand Mesa- 306-1. Tellura 143 Argic Cryoboroll, Clayey-Skeletal Mont-ic Some Clayey Soil, insufficiently sampled 
West Elk 


Taylor R. 
Cochetopa 





Histic Endoaquoll, Euic, Frigid (Silty) 




























Cs-1. Cryaquolls 1/43 Cryaquolls Fluvaquentic Endoaquoll 
43 






823-1. Cryaquolls Cryaquolls 








(Not sampled sufficiently) 









Phase 3. SALU2; Endoaquolls and Histosols, Clayey or Fine-Loamy, XP - MD/WD - VW; 8630 - 9069 - 10165 ft 
Grand Mesa- 203-1. Cryaquolls 43 Cryaquolls 1-Typic Endoaquoll, Clayey; 3-Not sampled or insufficient 








203-2. Borohemists 43 Borohemists 7-Terric Borosaprists, Clayey; 1-Not sampled 


823-1. Cryaquolls 5|43 Cryaquolls None sampled sufficiently 
Aw-1. Alluvial Land 3/43 Alluvial Land Typic|Fluvaquentic Haplaquents, Clayey 
811-2. Cryaquolls 2|43 Cryaquolls Typic Endoaquolls, Clayey 


JeE-1. Jerry 1/43 Argic Cryoboroll, Fine, Mont-ic Pachic Endoaquoll, Clayey-Skeletal 

KcE-1. Kezar 2|43 Argic Cryoboroll, Fine-Loamy, Mixed 1-Typic Endoaquoll, Fine-Loamy; 1-Terric Borosaprist 
TeE-1. Teoculli 2|43  Typic Cryoboroll, Coarse-Loamy, Mixed 1-Argic Endoaquoll, Fine-Loamy; 1-Euic Medisaprist 
746-1. Tellura 1|43 Argic Cryoboroll, Clayey-Skeletal, Mont-ic Argic Endoaquoll, Clayey 

CoE-1. Cochetopa 1|43 Argic Pachic Cryoboroll, Fine, Mont-ic (Not sampled sufficiently) 


Soils by Ecological Type 


1/43 Typic Endoaquoll, Sandy-Skeletal, Mixed, Frigid Fluvaquentic Endoaquoll, Sandy-Skeletal 





14. Blue Willow-Serviceberry Willow-Booth Willow Series 
RI6.0. Blue willow/bluejoint reedgrass-beaked sedge (SADR/CACA4-CAUT) * Cryaquolls and Histosols, moderately drained, with some coarse and/or sand ° 
Streamside terraces, < 9% slope 

Phase 1. Typical; perm. avg. 28 (MD); 8560 - 9353 - 10370 ft 


Cs-1. Cryaquolls 3|14 Cryaquolls 2-Typic Cryaquolls; 1-Borohemist 








823-1. Cryaquolls 1|14 Cryaquolls Borohemist 
Grand Mesa- 203-1. Cryaquolls 114 Cryaquolls (Not sampled) 


Aw-1. Alluvial Land 1/14 Alluvial Land Fluvaquentic Cryaquoll 
811-2. Cryaquolls 1|14 Cryaquolls Typic Cryaquoll 
RI-1. Rock Land 1|14 Rock land Fluvaquentic Cryaquoll 


Phase 2. SAMO2; perm. avg. 20 (PD); 8710 - 9302 - 10130 ft 


Cochetopa 823-1. Cryaquolls- 3|14 Cryaquolls-Cryaquents 2-Typic|Fluvaquentic Borohemists; 1-Typic Cryaquent 
Cryaquents 





Taylor R. Cs-1. Cryaquolls 1/14 Cryaquolls (Not sufficiently sampled) 


RI7.0. Serviceberry willow/beaked sedge (SAMO2/CAUT) ¢ Cryaquolls, Loamy, poorly-drained to moderately-drained * Alluvial bottoms and slump blocks, < 5% 
slope 
Phase 1. Typical; depth avg. 103 cm; 8950 - 9614 - 10250 ft 


Grand Mesa- 203-2. Borohemists 7\16 Borohemists 
West Elk 


Taylor R. Cs-1. Cryaquollis 2|16 Cryaquolls Histic Cryaquolls, Sandy or Loamy 
Taylor R. Cs-1. Borohemists 2|16 Borohemists Typic Medisaprist & Typic Borosaprist 









5 - Terric Borosaprists; 2 - Fluvaquentic Borosaprists 








Cochetopa 823-1. Cryaquolls 1|16 Cryaquolls Terric|Fluvaquentic Borosaprist 
Aw-1. Alluvial Land 2|16 Alluvial Land 






Typic Endoaquolls, Loamy 





Phase 2. SABO2-CAUT; depth 75 cm; 10040ft 





823-1. Cryaquolls 1|16 Cryaquolls Argic Cryaquoll, Fine-Silty 


15. Planeleaf Willow-Wolf Willow-Bog Birch Series 


RI8.0. Planeleaf willow/water sedge (SAPL2/CAAQ) « Cryaquolls or Histosols, poorly-drained to well-drained * Alluvial, wet flats and streamsides, < 7% slope 
Phase 1. Typical; always WD, depth avg. 41 cm; 9600 - 10010 - 10950 ft 


Cs-1. Cryaquolls 1|17 Cryaquolls Typic Cryaquoll 
PnE-1. Pierian 1|17 Typic Cryoboroll, Sandy-Skeletal, Mixed Cumulic or Typic Cryaquoll, Coarse-Loamy 










Phase 2. CACA4; XP - PD - MD, depth avg. 58 cm; 9620 - 10496 - 12040 ft 


Grand Mesa- 203-2. Borohemists 3/17 Borohemists 2-Typic Borohemists, Euic;, 1-Terric Borohemist, Coarse- 
West Elk Loamy 


Grand Mesa- 203-1. Cryaquolls 2|17 Cryaquolls Cryaquolls 
West Elk 


Cochetopa 811-2. Cryaquolls 1|17 Cryaquolls Fluvaquentic Cryaquoll, Coarse-Loamy 
Gunnison Aw-1. Alluvial Land 1|17 Alluvial Land Argic Pachic Cryaquoll, Silty 
Taylor R. Cs-1. Cryaquolls 2\17 Cryaquolls 1-Typic Cryaquent, Humic; 1-Typic Cryaquoll 





Phase 3. BEGL-CACA4; VP - MD - MD, depth avg. 66 cm; 9540 - 10500 - 11040 ft 
Cs-2. Borohemists 2|17 Borohemists 1-Cryofibrist, 1-Histic Cryaquoll, Coarse-Loamy 


824-2. Cryofibrists 1|17 Cryofibrists Typic Cryosaprist 





RI8.5. Planeleaf willow-Wolf willow/water sedge (SAPL2-SAWO/CAAQ) ¢ Cryaquolls and Histosols, extremely poorly-drained to poorly-drained * Bottoms and 


streamside bogs, < 4% slope 
Phase 1. Typical; XP - XP - VP; 9510 - 9779 - 10110 ft 





4-Terric Cryohemists, Silty; 3-Fluvaquentic Cryosaprists, 
Sandy or Silty; 2-Not sampled 


3-Terric Cryohemists, Silty; 1-Terric Cryosaprist, Silty 
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Soils by Ecological Type 


Cs-1. Cryaquolls 2|7 Cryaquolls 1-Typic Cryoboroll; 1-Typic Cryochrept 


746-1. Tellura 2|7 Argic Cryoboroll, Clayey-Skeletal, Mont-ic 1-Argic Cryoboroll, Clayey-Skeletal, Mont-ic; 1-Typic 
Cryoboroll 


811-1. Cryoborolls 1|7 Cryoborolls Typic Cryoboroll 
746-2. Quander 1|7  Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Cryoboroll, Fine-Loamy 
Rs-1. Rock slide 1|7 Rock slide Typic Cryochrept 













old (SAPL2/PSLE) * Cryaq pine moist 
13. Typic Cryumbrept, Loamy-Skeletal, Mixed 






gentle slopes, < 6% slope 
Pergelic Cryaquept 








Cochetopa 637-1. Moran 





Cochetopa 820-1. Cryaquolls 1/3 Cryaquolls Typic Cryaquept 


Grand Mesa- 205-2. Cryochrepts 13. Cryochrepts Typic Cryaquept 
West Elk 






16. Grayleaf Willow-Barrenground Willow Series 
RI9.5. Grayleaf willow-barrenground willow/water sedge (SAGL-SABR/CAAQ) « Cold Histosols and Aquolls, well-drained to very well-drained * Upper Subalpine 


streamsides and steep moist slopes 

Phase 1. CAAQ; Cryohemists and Cryosaprists, PD - MD - WD; 9240 - 10054 - 11000 ft 

Cochetopa 811-2 & 823-1. 3|9 Cryaquolls Cryohemists, Typic-Hydric-Fluvaquentic 
Cryaquolls 

Taylor R. Cs-2. Histosols 2|9 Histosols Cryosaprists 






Phase 2. DECE; Cryaquolls, VW; 11800 - 11940 - 12080 ft 
Taylor R. RI-1. Rock land 19 Rock land Pergelic Cryaquoll, Sandy-Skeletal 
Grand Mesa- 216-2. Afley 19 Typic Cryumbrept, Loamy-Skeletal, Mixed Typic Cryumbrept 
West Elk 





17. Water Sedge Series 
RJ10.1. Water sedge/tufted hairgrass (CAAQ/DECE) * Deep, Cryic-Aquic soils, poorly drained * Subalpine, flat basins holding water 


Phase 1. CAUT; depth 143 cm, mollic depth 125 cm; 9870 - 10330 - 10900 ft 
Taylor R. Cs-2. Histosols 2|22 Histosols Typic Cryohemists 


Grand Mesa- 203-2. Borohemists 1/22 Borohemists (Not sampled) 





811-2. Cryaquolls 1/22 Cryaquolls Fluvaquentic Cryohemist 


Phase 2. DECE-CACA4; depth avg. 
Taylor R. Cs-1. Cryaquolls 


Taylor R. Cs-2. Histosols 3|22 Histosols Typic|Fluvaquentic Cryofibrists 


83 cm, mollic depth avg. 43 cm; 9540 - 10479 - 12040 ft 
Cryaquolls 












3-Typic Cryaquepts; 2-Histic Cryaquoll 






Cochetopa 823-1. Cryaquolls 1|22 Cryaquolls Typic Cryaquoll 


Grand Mesa- 203-2. Borohemists 1/22 Borohemists Hydric Borohemist 
West Elk 


Ouray 







811-2. Cryaquolls Cryaquolls Typic Cryaquept 








Gunnison SuE-1. Sunshine 1/22 Boralfic Cryoboroll, Clayey-Skeletal, Mont-ic Typic Cryaquept 





Cochetopa 811-2. Cryaquolls 1|22 Cryaquolls (Not sampled sufficiently) 
Cochetopa 640-1. Peedee 1/22 Typic Cryochrept, Sandy-Skeletal, Mixed (Not sampled sufficiently) 










Grasslands 


18. Indian Ricegrass-Needle-and-thread Series 
GA1_.0. Indian ricegrass/needle-and-thread—blue grama (STH Y6/STCO4-CHGR15) ¢ Shallow, well-drained to very well-drained, gravelly * Submontane, westerly, 


very exposed, wind-scarred tops of ridges and benches 
ypical; 7680 - 8520 - 9370 ft 
735-1. Piloni 3|16 Typic Cryoboroll, Sandy-Skeletal, Mixed, Shallow Lithic Haploboroll and Typic Argiboroll (both shallow) 


Gunnison PhF-1 & PmF-1. Parlin 5/16 Aridic Argiboroll, Clayey over Loamy- Skeletal, Mont- 3 - Typic|Lithic Argiborolls|Haploborolls, Loamy-Skeletal; 1 - 
















ic Typic Haplargid, Coarse-Loamy; 1 - Typic Camborthid, 
Sandy-Skeletal 
Grand Mesa- 305-1. Kolob 1|16 Typic Argiboroll, Clayey-Skeletal, Mont-ic Lithic Haploboroll, Sandy-Skeletal 







West Elk 


Gunnison DrE-1 & DsE-1. 2|16 Aridic Argiboroll, Fine-Loamy, Mixed Lithic Haploboroll, Clayey-Skeletal; and Typic Argiboroll, 
Duffson Fine-Loamy 
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Soils by Ecological Type 


Phase 2. KRLA2; 8005- 8384 - 8750 ft 
PmF-2. Mergel Torriorthentic Haploboroll, Loamy-Skeletal Torriorthentic Haploboroll, Loamy-Skeletal 


Gunnison PhF-1. Parlin 2|16 Aridic Argiboroll, Clayey over Loamy- Skeletal, Mont- 1-Borollic Haplargid, Clayey-Skeletal; 1-Aridic Haploboroll, 











ic Loamy-Skeletal, Mont-ic 
Gunnison PhF-2. Hopkins 1/16 Torriorthentic Haploboroll, Fine-Loamy over Torriorthentic Haploboroll, Loamy-Skeletal over Fragmental 
Fragmental, Mixed 


KcE-1. Kezar 





Argic Cryoboroll, Fine-Loamy, Mixed Psammentic? Camborthid, Sandy-Skeletal 





19. Arizona Fescue Series 
GA3.0. Arizona fescue/pingue (FEAR2/PIRI6) Shallow, very well-drained, very gravelly * Submontane, southwesterly, very exposed, wind-scarred shoulders of 
ridges and benches 
Phase 1. CHGR15-LESU3; Aridic or Lithic Argiborolls or Haploborolls, depth avg. 43 cm; 8420 - 8907 - 9370 ft 


Gunnison PhF-1. Parlin 4|17 Aridic Argiboroll, Clayey over Loamy- Skeletal, Mont- 3 - Aridic Lithic Argiborolls, Loamy- and Clayey- Skeletal; 1 

















ic - Aridic Lithic Haploboroll, Loamy- Skeletal 
Cochetopa 713-1. Curecanti 2|17 Typic Argiboroll, Loamy-Skeletal, Mixed (Not sampled) 
Gunnison PhF-2. Hopkins 2\17 Torriorthentic Haploboroll, Fine-Loamy over Lithic Argiboroll, Loamy-Skeletal 
Fragmental, Mixed 
Gunnison YgE-1. Youga 1]17 Argic Cryoboroll, Fine-Loamy, Mixed Lithic Argiboroll, Loamy-Skeletal, Shallow 









Phase 2. PIRI6-TETO; Typic or Lithic Argiborolls or Haploborolls, depth avg. 93 cm; 8730 - 9153 - 9430 ft 


Gunnison DsE-2. Spring Creek 1|17  Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Argiboroll, Clayey-Skeletal 
Gunnison PhF-2. Hopkins 1/17 Torriorthentic Haploboroll, Fine-Loamy over Typic Argiboroll, Loamy-Skeletal 






Fragmental, Mixed 
Gunnison PhF-1. Parlin 5|17  Aridic Argiboroll, Clayey over Loamy- Skeletal, Mont- 4 - Typic|Aridic|Pachic Argiborolls, Loamy-Skeletal; 1 - - Argic 
ic Xeropsamment, Sandy-Skeletal 


LhF-2. Cheadle 





1|17  Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Loamy-Skeletal 





Gunnison 





GA3.4. Arizona fescue/muhly (FEAR2/MUHLE) « Argiborolls, moderately-drained to well-drained, Sandy and/or very Skeletal * Rainshadow, Southerly or Easterly 
parks and benches 
Phase 1. DAPA2-MUMO; Typic Argiborolls, Clayey-Skeletal to Loamy-Skeletal, perm. avg. VW; 9010 - 9878 - 10480 ft 


Cochetopa 746-1. Tellura 3|22 Argic Cryoboroll, Clayey-Skeletal, Mont-ic Typic|Lithic Argiborolls, Clayey and Loamy- Skeletal 
Cochetopa 764-1 & 750-3. 3|22  Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Argiborolls, Loamy- and Clayey- Skeletal 










Quander 
Cochetopa 901-1. Cryoborolls 2|22 Cryoborolls Argiborolls? 
Gunnison WoF-1. Woodhall 2/22 Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Argiboroll, Loamy-Skeletal 





RuE-1 & RyE-1.Ruby 2/22 Argic Cryoboroll, Fine-Loamy over Fragmental, Mixed Typic Argiborolls, Loamy-Skeletal 




















Phase 2. MUMO; Eutroboralfs, Haploborolls, and Argiborolls, Loamy-Skeletal, perm. avg. VW; 8760 - 9227 - 9520 ft 





LhF-2. Hopkins 1|22 Lithic Cryoboroll, Loamy-Skeletal Lithic Argiboroll, Clayey-Skeletal over Fragmental. 
Cochetopa 530-1. Cochedome 1|22 Mollic Cryoboralf, Clayey-Skeletal, Mont-ic Mollic Eutroboralf, Loamy-Skeletal 
Gunnison VuE-1. Vulcan 1|22 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Eutroboralf, Loamy-Skeletal 


Gunnison BsB-1. Bosler 1\22  Borollic Haplargid, Fine-Loamy over Sandy-Skeletal, Lithic Haploboroll, Loamy-Skeletal 
Mixed 


Cochetopa 748-2. Monchego 1|22  Typic Cryoboroll, Fine-Loamy over Sandy or Sandy-  Typic Haploboroll? 
Skeletal, Mixed 





Phase 3. MUFI-FESA; Lithic Argiborolls, various textures, perm. avg. MD; 9150 - 9453 - 9820 ft 


RuE-1 & RyE-1. Ruby © 4|22 Argic Cryoboroll, Fine-Loamy over Fragmental, Mixed Lithic Argiborolls, Loamy- and Sandy-Skeletal and Fine- 





Loam 


20. Thurber Fescue Series 
GA4.0. Thurber fescue/Arizona fescue (FETH/FEAR2) « Deep-loamy Argic Cryoborolls, moderately-drained to well-drained + Subalpine, southeasterly, gentle to 
steep colluvial benches and hillsides . 
Phase 1. Typical; mollic depth avg. 62 cm; 9210 - 9555 - 9900 ft 
2|12 Argic Cryoboroll, Coarse-Loamy, Mixed 









Argic Pachic Cryoborolls, Loamy- and Clayey- Skeletal 





Phase 2. DAPA2; mollic depth avg. 33 cm; 9760 - 10176 - 10800 ft 


746-2. Quander 6|12 Argic Cryoboroll, Loamy-Skeletal, Mixed 4-Argic & 2-TypicCryoborolls, Loamy-Skeletal 





719-1. Ess 4|12 Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Cryoborolls, Loamy-Skeletal 
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Soils by Ecological Type 








GAS.0. Thurber fescue/Idaho fescue (FETH/FEID) * Deep-loamy Cryoborolls, moderately-drained to well-drained * Southerly, colluvial ridges and benches 
Phase 1. Typical; Depth avg. 83 cm, mollic depth avg. 57 cm; 9500 - 9897 - 10920 ft 


711-1. Quander 2\10 Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Cryoboroll, Loamy-Skeletal 
BuF-1. Bucklon 1|10 Typic Cryoboroll, Loamy, Mixed, Shallow Argic Cryoboroll, Loamy-Skeletal 
TIF-1. Tilton 110 Typic Cryoboroll, Fine-Loamy, Mixed Argic Pachic Cryoboroll, Clayey-Skeletal 


508-2. Scout 110 Typic Cryochrept, Loamy-Skeletal (No sampled sufficiently) 








Phase 2. DAPA2; depth avg. 57 cc, mollic depth avg. 28 cm; 10320 - 10545 - 11120 ft 
3|10 Argic Cryoboroll, Clayey-Skeletal, Mont-ic Argic Cryoborolls, Loamy- or Clayey- Skeletal] 


1|10 Argic Cryoboroll, Fine, Mont-ic Typic Cryoboroll, Loamy-Skeletal 





GA6.0. Thurber fescue/Fendler meadow-rue — vetch — elk sedge (FETH/THFE-VIAM-CAGE2) ¢ Pachic Cryoborolls, poorly-drained to moderately-drained, 
subriparian, with mottles « Outside rainshadow, high-precipitation Subalpine, slumps and benches 

Phase 1. Typical; Argic Pachic Cryoborolls, Fine, not skeletal, perm. avg. PD; 8700 - 9551 - 10315 ft 
Gunnison YpE-1. Youman Argic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Fine, Mont-ic 


Grand Mesa- 305-1. Kolob Typic Argiboroll, Clayey-Skeletal, Mont-ic Argic Pachic Cryoboroll, Fine-Loamy 
West Elk 


Grand Mesa- 207-2. Borolls Borolls, slumped Argic Pachic Cryoboroll 
West Elk 


Taylor R. MhF-1. Mayoworth Argic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Fine, Mont-ic 
Taylor R. ToE-1. Tomichi Typic Cryoboroll, Sandy, Mixed (Not sampled sufficiently) 











Phase 2. VACA3-ADLE; Argic or Argic Pachic Cryoborolls, Fine or Loamy-Skeletal, perm. avg. PD/MD; 10140 - 10478 - 11240 ft 
MnE-1. McIntyre Boralfic Cryoboroll, Fine-Loamy, Mixed Argic|Boralfic Cryoborolls, Fine-Loamy and Loamy-Skeletal 


Taylor R. TIF-1. Tilton 1|11 Typic Cryoboroll, Fine-Loamy, Mixed Argic Pachic Cryoboroll, Fine-Loamy 
Cochetopa 748-1. Hodden 1|11 Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Pachic Cryoboroll, Fine, Mont-ic 
McF-1. Matcher Typic Cryumbrept, Sandy-Skeletal, Mixed (Not sampled) 























1|11 Dystric Cryochrept, Fine-Loamy, Mixed Pachic Cryoboroll, Sandy-Skeletal 





21. Osha Series 


GA6.2. Osha/meadow-rue — peavine — slender wheatgrass (LIPO/THFE-LALE2-ELTR7) ¢ Cryoboralfs, Montmorillonitic, not Skeletal Slumps, flats, and benches, 
Easter] 

Grand Mesa- 207-1. Boralfs 1|4 Boralfs, clayey, slumped Vertic Cryoboralf 

West Elk 


Taylor R. TIE-1. Tilton 1/4 Typic Cryoboroll, Fine-Loamy, Mixed Typic Cryoboralf, Fine, Mont-ic 


Grand Mesa- 306-1. Tellura 1|4 Argic Cryoboroll, Clayey-Skeletal, Mont-ic Typic Cryoboralf, Fine-Loamy 


LIF-1. Leaps 14 Typic Cryoboroll, Fine, Mont-ic Mollic Cryoboralf, Fine, Mont-ic 





22. Idaho Fescue Series 








GA7.0. Idaho fescue/slender wheatgrass (FEID/ELTR7) * Mollic Cryumbrepts, poorly-drained to moderately-drained, Skeletal * Gentle slopes of 
Gunnison Aw-1. Alluvial Land 1/3. Alluvial Land Entic|Typic Cryumbrept, Silty over Loamy-Skeletal 


Cochetopa 746-2. Quander 1|3_ Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Cryumbrept 
Grand Mesa-West Elk Typic Cryumbrept 



















23. Timber Oatgrass Series 


GA7.5. Timber oatgrass/tufted hairgrass (DAIN/DECE) ¢ Shallow cold non-Mollic soils, moderately-drained + High-Subalpine very-windy ridgetops and shoulders, 
Westerl exposed to wind 
602-1. Leighcan 1|3. Dystric Cryochrept, Loamy-Skeletal, Mixed 
Taylor R. TpE-1. Tomichi 1|3_ Typic Cryoboroll, Sandy, Mixed Typic Cryumbrept 


HaF-1. Haverly 


















Typic Cryumbrept 






1|3 Pergelic Cryumbrept, Coarse-Loamy, Mixed Pergelic Cryumbrept 





24. Purple Pinegrass Series 
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GAZ7.6. Purple pinegrass/Scribner wheatgrass (CAPU/ELSC4) + Shallow Cryoborolls, Very well-drained * High-Subalpine very windy ridgetops and shoulders, 
Souther] 

Grand Mesa- 216-2. Afley 1|3_ Typic Cryumbrept, Loamy-Skeletal, Mixed Pergelic Cryoboroll 

West Elk 


Grand Mesa- 227-1. Broad Canyon 1|3 Typic Cryoboroll, Loamy-Skeletal, Mixed Typic|Pergelic Cryoboroll, Loamy-Skeletal 


626-1. Moran 1|3_ Typic Cryumbrept, Loamy-Skeletal Typic Cryoboroll 





Soils by Ecological Type 


Shrublands 


25. Utah Serviceberry-Saskatoon Serviceberry Series 
SA3.0. Utah serviceberry/mat sedges (AMUT/CAPI7-CAGE-CAPEH) ° Frigid Borolls * Leeward upper moderate to steep slopes, snow-deposition sites 


Phase 1. Typical; Argiborolls, MD - WD - VW; 8000 - 8466 - 8880 ft 

PmF-1 & PhF-1. Parlin 10/46 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Typic Argiborolls:5-Clayey-Skeletal Mont-ic, 5-Loamy- 
Mixed Skeletal 

Grand Mesa- 305-1. Kolob 6|46 Typic Argiboroll, Clayey-Skeletal, Mont-ic Typic Argiborolls, Fine-Loamy to Clayey-Skeletal (not 

West Elk sampled sufficiently) 

Gunnison Aw-1, Alluvial Land 146 Alluvial Land Lithic Argiboroll, Loamy-Skeletal 

Gunnison DrE-1. Duffson 3|46 Aridic Argiboroll, Fine-Loamy, Mixed Typic Argiborolls: 2-Clayey-Skeletal; 1-Fine-Loamy 


Taylor R. MhF-1. Mayoworth 2\46 Argic Cryoboroll, Fine, Mont-ic 1-Mollic Eutroboralf (remains of Argiboroll with A horizons 
removed); 1-(Not sampled) 


Typic|Lithic Argiboroll, Loamy-Skeletal 
















YgE-1. Youga 1/46 Argic Cryoboroll, Fine-Loamy, Mixed 








Phase 2. Typical; Haploborolls, VW - VW - XW; 8420 - 8603 — 8760 ft 
PhF-2. Hopkins 4\46 Torriorthentic Haploboroll, Fine-Loamy over Haploborolls: 2-Lithic, Loamy-Skeletal; 1-Pachic, Loamy- 
Fragmental, Mixed Skeletal; 1-Typic, Fine-Loamy 


St-1. Stony Rock Land 2/46 Stony Rock Land Haploborolls: 1-Lithic; 1-Cumulic (both Skeletal) 
VuE-1. Vulcan 1/46 Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Haploboroll, Loamy-Skeletal 











Phase 3. CEMO2; Lithic or Fragmental Argiborolls or Haploborolls, WD - VW - XW; 7700 - 8398 - 9040 ft 

Gunnison PhF-2. Hopkins 5|46 Torriorthentic Haploboroll, Fine-Loamy over 3-Lithic Argiborolls, Clayey-Skeletal (sometimes over 

Fragmental, Mixed Fragmental); 1-Lithic Haploboroll, Loamy-Skeletal; 1-Pachic 
Argiboroll, Loamy-Skeletal over Fragmental 


Gunnison St-1. Stony Rock Land 3|46 Stony Rock Land 1-Lithic Camborthid; 2-Lithic Haploborolls, Sandy 

Gunnison DrE-2. Corpening 2|46 Lithic Haploboroll, Loamy, Mixed Lithic Argiborolls, Clayey-Skeletal 

Gunnison DsE-2. Spring Creek 3/46 Lithic Cryoboroll, Loamy-Skeletal, Mixed Argiborolls: 1-Aridic, Fine-Loamy; 1-Pachic, Loamy-Skeletal, 
1-Typic, Loamy-Skeletal 

Gunnison PmF-1. Parlin 1|46  Aridic Argiboroll, Clayey- over Loamy-Skeletal, Aridic Argiboroll, Loamy-Skeletal 

Mixed 


Phase 4. QUGA-CEMO2?; Typic Argiborolls, Clayey-Skeletal, all WD; 7600 - 8080 - 8560 ft 
Gunnison DsE-1. Duffson 146 Aridic Argiboroll, Fine-Loamy, Mixed Typic Argiboroll, Clayey-Skeletal 


Gunnison PhF-1. Parlin 146 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Typic Argiboroll, Clayey-Skeletal, Mont-ic 
Mixed 








SA4.0. Utah serviceberry/green needlegrass (AMUT/STVI4) ¢ Pachic Argiborolls + Leeward, protected Easterly upper slopes, snow-deposition sites, moderate to steep 
Phase 1. Typical; Pachic & Typic Argiborolls, Fine, VP-PD-WD, depth 61-183 cm; 8000-8880 ft 


PhF-1. Parlin 3|8 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Mixed 1-Typic|Lithic Argiboroll, Coarse-Loamy, 1-Typic|Lithic 
Haploboroll, Loamy-Skeletal; 1-Pachic Argiboroll, Fine 


DrE-1. Duffson 1|8 Aridic Argiboroll, Fine-Loamy, Mixed Pachic Argiboroll, Fine-Loamy 





GoE-1. Gothic 1|8 Argic Cryoboroll, Fine, Mont-ic Pachic Argiboroll, Loamy-Skeletal 


PmF-1 & PhF-1. Parlin 2\8 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Mixed 1-Lithic Argiboroll, Clayey-Skeletal; 1-Pachic Argiboroll, 
Loamy-Skeletal 


PhF-2. Hopkins 1|8 Torriorthentic Haploboroll, Fine-Loamy over Lithic Argiboroll, Clayey-Skeletal over Loamy-Skeletal 
Fragmental, Mixed 





SA6.4. Saskatoon serviceberry/spike-fescue (AMAL2/LEKI2) * Deep Argiborolls and Haploborolls » Leeward, protected, Northerly and Easterly upper slopes, snow- 
deposition sites 

Phase 1. Typical; WD - VW - XW; 8620 - 8906 - 9250 ft 
Gunnison PhF-2. Hopkins 3|9 Torriorthentic Haploboroll, Fine-Loamy over Typic Haploborolls: 2-Fine-Loamy; 1-Sandy- Skeletal 











Fragmental, Mixed 
Gunnison DsE-1. Duffson 1/9 Aridic Argiboroll, Fine-Loamy, Mixed Typic Argiboroll, Fine-Loamy 
Grand Mesa- 307-1. Woodhall 19 Argic Cryoboroll, Loamy-Skeletal, Mixed Pachic Haploboroll, Sandy-Skeletal 


West Elk 


Phase 2. QUGA-CEMO2; MD - MD - WD; 8050 - 8633 - 9100 ft 





Gunnison DrE-2. Corpening 2|9 Lithic Haploboroll, Loamy, Mixed Lithic Haploboroll, Loamy-Skeletal 
Gunnison YpE-1. Youman 19 Argic Cryoboroll, Fine, Mont-ic Typic Argiboroll, Fine, Mont-ic 


Gunnison YpE-2. Passar 19 Argic Cryoboroll, Fine, Mont-ic Pachic Argiboroll, Fine, Mont-ic 
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SA7.4. Saskatoon serviceberry/elk sedge (AMAL2/CAGE2) * Deep Haploborolls and Argiborolls * Leeward upper slopes and protected middle to lower slopes, 
moderate to steep, snow-deposition sites 


Phase 1. Typical; Argiborolls, fine-textured, VP - MD - WD; 8580 - 8880 - 9580 ft 


MhF-1. Mayoworth 2|26 Argic Cryoboroll, Fine, Mont-ic Typic Argiborolls, Clayey-Skeletal, Mont-ic 
Gunnison YgE-1. Youga 1/26 Argic Cryoboroll, Fine-Loamy, Mixed Typic Argiboroll, Loamy-Skeletal 

Taylor R. BaE-1. Bassel 1|26 Argic Cryoboroll, Coarse-Loamy, Mixed Typic Argiboroll, Fine 

Gunnison KcE-1. Kezar 1|26 Argic Cryoboroll, Fine-Loamy, Mixed Pachic Argiboroll, Fine-Loamy, Mixed 
335-3. Coberly 1/26 Pachic Argiboroll, Fine-Loamy 



















Pachic Haploboroll, Coarse-Loamy, Mixed 








Phase 2. PUTR2; Haploborolls and Argiborolls, coarse to Sandy, often Lithic, WD - VW - XW; 8780 - 9229 - 9840 ft 
Taylor R. MhF-1. Mayoworth 2\26 Argic Cryoboroll, Fine, Mont-ic 1-Lithic Argiboroll, Fine-Loamy; 1-Typic Argiboroll, Loamy- 









Skeletal 
Taylor R. RI-1. Rock Land 3|26 Rock Land 2-Lithic Haploboroll; 1-Lithic Argiboroll, Loamy-Skeletal 
Gunnison LhF-1. Lucky 2\26 Argic Cryoboroll, Fine-Loamy, Mixed Typic Argiboroll, Fine-Loamy 
Taylor R. MnF-1. McIntyre 1/26 Boralfic Cryoboroll, Fine-Loamy, Mixed Lithic Haploboroll, Sandy-Skeletal 
Gunnison PmF-1. Parlin 1|26 Aridic Argiboroll, Clayey- over Loamy- Skeletal, Typic Argiboroll 









Mont-ic 
Taylor R. SmF-1. Stecum 2\26 Typic Cryorthent, Sandy-Skeletal 1-Typic Haploboroll, Sandy-Skeletal; 1-Lithic Haploboroll, 
Coarse-Loamy 


Gunnison PhF-2. Hopkins 1/26 Torriorthentic Haploboroll, Fine-Loamy over Typic Haploboroll, Sandy-Skeletal 
Fragmental, Mixed 


1/26 Lithic Haploboroll, Loamy-Skeletal, Mixed 











KcE-2. Cathedral Psammentic Haploboroll, Sandy-Skeletal 





Phase 3. PAVI11; Argiborolls, PD - MD - WD; 8840 - 8908 - 9080 ft 
Gunnison PhF-1 & PmF-1. Parlin 3/26 Aridic Argiboroll, Clayey- over Loamy- Skeletal, Argiborolls: 2-Typic, Clayey-Skeletal; 1-Pachic, Loamy- 
Mont-ic Skeletal 
Taylor R. RI-1. Rock Land 2|26 Rock Land Lithic Argiborolls, Fine-Loamy 


Grand Mesa- 305-2. Fughes 1/26 Pachic Argiboroll, Fine, Mont-ic Lithic Pachic Haploboroll, Loamy-Skeletal 
West Elk 





QUGA-LEKI2; Argiboroll and Haploboroll, MD - WD; 8560 - 8580 - 8600 ft 
YpE-1. Youman 2|26 Argic Cryoboroll, Fine, Mont-ic 1-Typic Argiboroll, Fine, Mont-ic; 1-Lithic Haploboroll, 
Loamy-Skeletal 





SA7.5. Saskatoon serviceberry/Thurber fescue (AMAL2/FETH)  Argic Cryoborolls * Leeward upper moderate to steep slopes, snow-deposition sites 
Phase 1. CAGE2; Argic & Boralfic Cryoborolls, Clayey- Skeletal, PD - MD - WD; 8840 - 9219 - 9925 ft 
Taylor R. MhF-1. Mayoworth 2\8 Argic Cryoboroll, Fine, Mont-ic Cryoborolls: 1-Argic, Clayey-Skeletal; 1-Argic Pachic, Fine- 
Loamy 
Grand Mesa- 306-1. Tellura 2\8 Argic Cryoboroll, Clayey-Skeletal, Mont-ic 1-Argic Cryoboroll, Clayey-Skeletal; 1-Not sampled 
West Elk sufficiently 


MoE-1. Mord 











1|8 Boralfic Cryoboroll, Fine, Mont-ic Boralfic Cryoboroll, Fine, Mont-ic over Clayey-Skeletal 





Gunnison 





Phase 2. PAVI11; Argic Pachic Cryoboroll, Loamy- Skeletal, VW; 9020 ft 








Taylor R. TIF-1. Tilton 1|8 Typic Cryoboroll, Fine-Loamy, Mixed Argic Pachic Cryoboroll, Loamy-Skeletal 


Phase 3. ACGL; Argic Pachic Cryoboroll, Sandy-Skeletal, VW; 9720 ft 


Taylor R. Rs-1. Rock Slide 1|8 Rock Slide Cryoboroll, insufficiently sampled 
Gunnison PwE-1. Powderhorn 1|8 Boralfic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Sandy-Skeletal 





26. Rocky Tall-Shrublands Series 
SA9.0. Rocky shrublands (HODU-RUID-PEFL15-JUCO6-RICE-etc.) * Lithic soils * Dry, steep rockslides and outcrops 


Rs-1. Rock Slides Rock Slides Lithic Cryorthents and Cryochrepts 
Ro-1. Rock Outcrops Rock Outcrops Lithic|Typic Cryorthents 

901-2. Rock outcrop Rock outcrop Typic|Lithic Cryorthents 

St-1. Stony Rock Land Stony Rock Land Typic|Lithic Haploboroll, Sandy-Skeletal 





Sr-1. Stony Rock Land Stony Rock Land Typic Cryorthent 
Sh-1. Shale Rock Land Shale Rock Land Lithic Cryorthent 
RI-1. Rock Land Rock Land Typic Ustorthent 
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27. Wyoming Big Sagebrush Series 
SB1.0. Wyoming big sagebrush/Indian ricegrass — needle-and-thread (ARTRW8/STHY6-STCO4) « Aridic Argiborolls and Haplargids, dry, warm * Southerly old- 


alluvial benches and flats, slope <14% 

Phase 1. Typical; VP - MD - WD; 7860 - 8291 - 8900 ft 
Gunnison EvB-1 & EvD. Evanston 2/15 Aridic Argiboroll, Fine-Loamy, Mixed Borollic Camborthid, Sandy-Skeletal 
Gunnison FoB-1. Fola 1|15  Borollic Camborthid, Loamy-Skeletal, Mixed Cumulic Haploboroll, Coarse-Loamy 


Gunnison PhF-1. Parlin 1|15  Aridic Argiboroll, Clayey- over Loamy-Skeletal, Aridic Argiboroll, Clayey-Skeletal, Mont-ic, Shallow 






















Mont-ic 
Grand Mesa- 311-1. Evanston 1|15 Aridic Argiboroll, Fine-Loamy, Mixed Aridic Argiboroll, Fine-Loamy 
West Elk 
Gunnison DsE-2. Spring Creek 1|15  Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Loamy 


Taylor R. BaE-1. Bassel 1|15 Argic Cryoboroll, Coarse-Loamy, Mixed Lithic Camborthid, Skeletal 








Phase 2. CHDE2-TECA2; VP - WD - XW; 7675 - 7998 - 8620 ft 












EvB-1 & EvD. Evanston 1{15 Aridic Argiboroll, Fine-Loamy, Mixed Borollic Haplargid 
FoB-1. Fola 1/15 Borollic Camborthid, Loamy-Skeletal, Mixed Aridic|Cumulic Haploborolls, Coarse-Loamy 
311-1. Evanston 1|15 Aridic Argiboroll, Fine-Loamy, Mixed Argiboroll 


DsE-2. Spring Creek 1|15 Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haplargid, Loamy-Skeletal 
DsE-1. Duffson 1|15 Aridic Argiboroll, Fine-Loamy, Mixed Aridic Argiboroll, Fine-Loamy 
St-1. Stony Rock Land 115 Stony Rock Land Lithic Camborthid 

VuE-1. Vulcan Typic Cryoboralf, Clayey-Skeletal, Mont-ic Typic Haploboroll, Loamy-Skeletal 


PmF-1. Parlin 1/15 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Lithic Haploboroll, Sandy-Skeletal 
Mont-ic 


28. Black Sagebrush Series 
SB2.4. Black sagebrush/pine woods needlegrass (ARNO4/STPI2) * Eutroboralfs and Glossoboralfs, “Concrete” (both Skeletal and Montmorillonitic), very Clayey ° 


Benches and gentle ridge-slopes, < 9000 ft 
Gunnison PmF-1 & PhF-1. Parlin 4/14 





Aridic Argiboroll, Clayey- over Loamy-Skeletal, 2-Typic Eutroboralfs; 1-Eutric Glossoboralf; 1-Aridic 


Mont-ic Eutroboralf; all Clayey-Skeletal, Mont-ic 
Grand Mesa- 305-1. Kolob 3|14 Typic Argiboroll, Clayey-Skeletal, Mont-ic Typic Eutroboralfs, Clayey-Skeletal 
West Elk 
Gunnison DrE-1. Duffson 2\14 Aridic Argiboroll, Fine-Loamy, Mixed Mollic Eutroboralfs: 1-Fine, Mont-ic; 1-(Not sampled 
sufficiently) 
Gunnison PhF-2. Hopkins 1|14 Torriorthentic Haploboroll, Fine-Loamy over Lithic Haploboroll, Clayey-Skeletal 
Fragmental, Mixed 
Gunnison DsE-1. Duffson 2\14 Aridic Argiboroll, Fine-Loamy, Mixed Typic Eutroboralfs, Clayey-Skeletal 
Taylor R. MhF-1. Mayoworth 1/14 Argic Cryoboroll, Fine, Mont-ic Typic Hapustalf, Fine, Mont-ic 


EyF-1. Eyre 1|14 Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Loamy 





SB2.5. Black sagebrush/Arizona fescue (ARNO4/FEAR2) « Eutroboralfs, shallow to “concrete” (Skeletal and Montmorillonitic), very clayey + Benches and gentle 
ridge slopes, < 9200 ft 
Gunnison PhF-1. Parlin 5|10 Aridic Argiboroll, Clayey- over Loamy- Skeletal, 











Eutroboralfs: 2-Lithic, Loamy-Skeletal; 1-Typic, Loamy- 


Mont-ic Skeletal; 1-Typic, Clayey-Skeletal 
Gunnison YpE-1. Youman 2\10 Argic Cryoboroll, Fine, Mont-ic Typic Eutroboralfs, 1-Clayey-Skeletal; 1-Loamy-Skeletal 
Cochetopa 750-2. Chedsey 2\10 Mollic Cryoboralf, Fine, Mont-ic (Not sampled sufficiently) 


DrE-1. Duffson 





Aridic Argiboroll, Fine-Loamy, Mixed Typic Eutroboralf, Clayey-Skeletal 
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29. Big Sagebrush-Antelope Bitterbrush Series 
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SS1.0. Big sagebrush/muttongrass-pine woods needlegrass (ARTR2/POFE-STPI2) * Argiborolls, Typic or Pachic » Residual or Colluvial, southerly to westerly 
slopes, < 9,300 ft 

Phase 1. Typical; PD - WD - VW; mollic depth avg. 59 cm; 8000 - 8742 - 9220 ft 
Gunnison PhF-1 & PmF-1. Parlin 3]22 Aridic Argiboroll, Clayey- over Loamy-Skeletal, 














Argiborolls, Skeletal: 1-Typic, Clayey; 1-Typic, Loamy; 1- 


Mont-ic Aridic, Clayey 

Gunnison PhF-2. Hopkins 1|22 Torriorthentic Haploboroll, Fine-Loamy over Typic Argiboroll, Clayey-Skeletal over Fragmental 
Fragmental, Mixed 

Gunnison PmF-2. Mergel 1/22 Torriorthentic Haploboroll, Loamy-Skeletal, Mixed Argiboroll 

Taylor R. TgE-1. Tex 1/22 Psammentic Cryoboralf, Fine-Loamy, Mixed Typic Argiboroll, Loamy-Skeletal 

Gunnison DrE-2. Corpening 1|22 Lithic Haploboroll, Loamy, Mixed Lithic Camborthid, Loamy 

Taylor R. LuE-1. Lucky 1|22 Argic Cryoboroll, Fine-Loamy, Mixed Typic Argiboroll, Fine-Loamy 

335-3. Coberly 1|22 Pachic Haploboroll, Coarse-Loamy, Mixed Pachic Haploboroll, Coarse-Loamy 















Taylor R. Ad-1. Alluvial Land 1|22 Alluvial Land Pachic Argiboroll, Fine or Fine-Silty 


Grand Mesa- 305-1. Kolob 122 Typic Argiboroll, Clayey-Skeletal, Mixed Typic Argiboroll, Clayey-Skeletal 
West Elk 


Cochetopa 1/22 Not sampled sufficiently 
Taylor R. MyE-1. Mysten 1/22 Typic Cryopsamment, Mixed Not sampled sufficiently 


MhF-1. Mayoworth 1/22 Argic Cryoboroll, Fine, Mont-ic Not sampled sufficiently 








Phase 2. TECA2-CHDE2; PD - MD - VW; mollic depth avg 


. 69 cm; 8470 - 8714 - 9400 ft 

PmF-1. Parlin 2\22 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Argiborolls, Clayey-Skeletal: 1-Typic; 1-Pachic 
Mont-ic 

305-2. Fughes 2|22 Pachic Argiboroll, Fine, Mont-ic Argiborolls, Fine, Mont-ic: 1-Typic; 1-Pachic 






714-1. Harol 2|22 Typic Argiboroll, Loamy-Skeletal, Mixed Neither sampled sufficiently 
EvD-1. Evanston 1\22 Aridic Argiboroll, Fine-Loamy, Mixed Aridic Argiboroll, Fine-Loamy 
DrE-1. Duffson 1\22 Aridic Argiboroll, Fine-Loamy, Mixed Aridic Argiboroll, Loamy-Skeletal 


SS2.0. Bitterbrush-big sagebrush/needle-and-thread — pine woods needlegrass (PUTR2-ARTR2/ STCO4-STPI2) * Argiborolls and Haploborolls * Somewhat 
protected upper to middle slopes, < 9,100 ft 

Phase 1. Typical; Sandy, WD - VW - XW; 8240 - 8805 - 9040 ft 
Gunnison KcE-1. Kezar 2\15 Argic Cryoboroll, Fine-Loamy, Mixed Typic Argiborolls, Sandy-Skeletal 


Taylor R. SmF-1. Stecum 3|15  Typic Cryorthent, Sandy-Skeletal Haploborolls: 2-Typic, Sandy-Skeletal; 1-Lithic, Coarse- 











Gunnison PmF-2. Mergel 1|15 Torriorthentic Haploboroll, Loamy-Skeletal, Mixed Bee lstorets Sandy-Skeletal 
Gunnison PmF-1. Parlin 1/15 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Typic Haploboroll, Sandy-Skeletal 
Taylor R. LuF-1. Lucky 1/15 a CHOOT Fine-Loamy, Mixed Typic Argiboroll, Loamy-Skeletal 
Gunnison DsE-1. Duffson 115 Aridic Argiboroll, Fine-Loamy, Mixed Typic Argiboroll, Fine--Loamy 
Gunnison YgE-1. Youga 1|15 Argic Cryoboroll, Fine-Loamy, Mixed Lithic Haploboroll, Loamy-Skeletal 
Cochetopa 713-1. Curecanti 1|15 | Typic Argiboroll, Loamy-Skeletal, Mixed Not sampled sufficiently 

GoE-1. Gothic 1|15 Argic Cryoboroll, Fine, Mont-ic Not sampled sufficiently 










Phase 2. Typical; Loamy-Skeletal or Fine-Loamy, MD - MD - WD; 8100 - 8643 - 8990 ft 
1/15 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Typic Argiboroll, Fine-Loamy 

Mont-ic 
DrE-1. Duffson 1|15  Aridic Argiboroll, Fine-Loamy, Mixed Lithic Argiboroll, Loamy-Skeletal, Shallow 


MyE-1. Mysten 1/15 Typic Cryopsamment, Mixed Lithic Haploboroll, Loamy-Skeletal 





SS4.0. Big sagebrush/Parry oatgrass-Arizona fescue (ARTR2/DAPA2-FEAR2) * Argiborolls * Gentle to moderate flats and slopes, 8,600-10,100 ft 
Phase 1. DAPA2; Argiborolls, Skeletal, PD - MD - WD; 8990 - 9477 - 10100 ft 

YpE-1. Youman Argic Cryoboroll, Fine, Mont-ic Typic Argiborolls, Loamy-Skeletal (over: 1-Fine Mont-ic; 1- 
Sandy-Skeletal) 


764-1 & 750-3. Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Argiborolls: 2-Clayey-Skeletal; 3-Loamy- Skeletal 
Quander 
MoE-1. Mord Boralfic Cryoboroll, Fine, Mont-ic Typic Argiboroll, Fine-Loamy 


RuE-1 & RyE-1. Ruby Argic Cryoboroll, Fine-Loamy over Fragmental, Mixed 1-Mollic Ustifluvent, Coarse-Loamy over Fragmental; 1-Argic 
Cryoboroll, Fine-Loamy 


PwE-1. Powderhorn Boralfic Cryoboroll, Fine, Mont-ic Pachic Argiboroll, Clayey-Skeletal 











Soils by Ecological Type 







Phase 2. ARTR2-FEAR2; Haploborolls & Argiborolls, Skeletal, some Fragmental, MD - WD - VW; 8630 - 9101 - 10120 ft 
i PhF-1. Parlin 5|43 Aridic Argiboroll, Clayey- over Loamy-Skeletal, 2-Typic Argiborolls, Loamy-Skeletal; 1-Abruptic Argiboroll, 
























Mont-ic Clayey-Skeletal; 1-Aridic Argiboroll, Clayey-Skeletal; 1- 
Typic Haploboroll, Loamy-Skeletal over Fragmental 
Gunnison PwE-1. Powderhorn 2/43 Boralfic Cryoboroll, Fine, Mont-ic 1-Typic Haploboroll, Loamy-Skeletal; 1-Boralfic Argiboroll, 
Clayey-Skeletal 
Gunnison DsE-2. Spring Creek 1/43 Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Loamy-Skeletal over Fragmental. 
Gunnison DrE-1. Duffson 1/43 Aridic Argiboroll, Fine-Loamy, Mixed Typic Haplargid, Clayey-Skeletal 
Cochetopa 740-1. Tellura 143 Argic Cryoboroll, Clayey-Skeletal, Mont-ic Typic Argiboroll, Loamy-Skeletal, Mont-ic 
Gunnison CaF-1. Carbol 143 Argic Lithic Cryoboroll, Loamy, Mixed Boralfic Argiboroll, Clayey-Skeletal 
Gunnison PhF-2. Hopkins 1|43 Torriorthentic Haploboroll, Fine-Loamy over Lithic Haploboroll, Loamy-Skeletal 
Fragmental, Mixed 
Gunnison YgE-1. Youga 1/43 Argic Cryoboroll, Fine-Loamy, Mixed Typic Argiboroll, Loamy-Skeletal 
Cochetopa 713-1. Curecanti 1/43 Typic Argiboroll, Loamy-Skeletal, Mixed Not sampled sufficiently 


750-3. Quander 1|43 Argic Cryoboroll, Loamy-Skeletal, Mixed 





Not sampled sufficiently 





Phase 3. MUMO-FESA; Argiborolls, Skeletal, MD - WD - VW; 8620 - 9392 - 9960 ft 


Ouray 719-1. Ess 2\43 Argic Cryoboroll, Loamy-Skeletal, Mixed 1-Typic Argiboroll, Loamy-Skeletal; 1-Haplargid 
Gunnison PhF-1 & PmF-1. Parlin 2/43 Aridic Argiboroll, Clayey- over Loamy-Skeletal, 1-Typic Argiboroll, Loamy-Skeletal; 1-Not sampled 










Mont-ic sufficiently 
Gunnison PoF-1. Posant 1/43 Lithic Argiboroll, Clayey-Skeletal, Mont-ic Lithic Argiboroll, Clayey-Skeletal, Shallow 
Gunnison BaF-1. Bead 1|43. Typic Cryoboralf, Fine, Mont-ic Typic Argiboroll, Clayey-Skeletal, Shallow 
Gunnison CeE-1. Cebolia 1/43 Abruptic Cryoboroll, Fine, Mont-ic Typic Haploboroll, Sandy-Skeletal 
Cochetopa 766-2. Quander 1/43 Argic Cryoboroll, Loamy-Skeletal Borollic Haplargid, Clayey-Skeletal 
Gunnison RcE-1. Redcloud 1/43 Typic Cryoboroll, Fine-Loamy, Mixed Ustollic Camborthid, Loamy- over Sandy-Skeletal. 
Gunnison WoF-1. Woodhall 1/43 Argic Cryoboroll, Loamy-Skeletal, Mixed Lithic Haploboroll, Sandy-Skeletal over Fragmental. 


245-1. Clayburn 1/43 Argic Pachic Cryoboroll, Fine-Loamy, Mixed Pachic Argiboroll, Clayey-Skeletal 














Gunnison 





St-1. Stony Rock Land 





1/43 





Stony Rock Land Typic Haplargid, Loamy-Skeletal 


SS5.0. Bitterbrush-big sagebrush/Arizona fescue (PUTR2-ARTR2/FEAR2) * Borolls * Gentle to moderate flats and slopes, partial rainshadow 
Phase 1. DAPA2; Typic Argiborolls, Loamy-Skeletal & Clayey-Skeletal, all WD; 8700 - 8794 - 8960 ft 
Cochetopa 750-3. Quander 3|27  Argic Cryoboroll, Loamy-Skeletal, Mixed 1-Typic Argiboroll, Clayey-Skeletal,; 2-Not sampled 


sufficiently 
Cochetopa 719-1. Ess 1|27 Argic Cryoboroll, Loamy-Skeletal, Mixed Typic Argiboroll, Loamy-Skeletal 


Gunnison PhF-1. Parlin 1|27 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Not sufficiently sampled 
Mont-ic 









Phase 2. DAPA2-MUMO; Typic Argiborolls, Loamy- Skeletal, VW; 8940 - 8950 - 8960 ft 


Cochetopa 740-1. Tellura 2\27 Argic Cryoboroll. Clayey-Skeletal, Mixed Typic Argiborolls, Loamy-Skeletal 












Phase 3. FEAR2; Typic Argiborolls, Loamy-Skeletal, MD - VW - XW; 8380 - 9015 - 9600 ft 










Gunnison PhF-1. Parlin 4|27 Aridic Argiboroll, Clayey- over Loamy-Skeletal, Argiborolls, Loamy-Skeletal: 2-Typic; 1-Lithic; 1-Aridic 









Gunnison LhF-1. Lucky 2|27 ae Saal Fine-Loamy, Mixed Typic Argiborolls, Loamy 

Gunnison DsE-1. Duffson 2\27  Aridic Argiboroll, Fine-Loamy, Mixed Typic Argiboroll, Loamy-Skeletal 

Gunnison YpE-1. Youman 2\27 Argic Cryoboroll, Fine, Mont-ic Argiborolls: 1-Pachic, Loamy-Skeletal; 1-Typic, Clayey- 
Grand Mesa- 335-2. Firo 2|27 Lithic Haploboroll, Loamy-Skeletal eaeitineds Sandy-Skeletal 

West Elk 

Gunnison DsE-2. Spring Creek 1/27 Lithic Cryoboroll, Loamy-Skeletal, Mixed Lithic Argiboroll, Clayey-Skeletal 





PoF-1. Posant 





Gunnison Lithic Argiboroll, Clayey-Skeletal, Mont-ic Typic Argiboroll, Loamy-Skeletal 








Phase 4. FEAR2-MUMO-FESA; Typic or Lithic Argiborolls, Haploborolls, or Haplarg 


g ids, MD - WD - XW; 8640 - 8955 - 9600 ft 
WoF-1. Woodhall 3|27 Argic Cryoboroll, Loamy-Skeletal, Mixed Lithic Argiborolls, Sandy- over Loamy-Skeletal. 


1|27 Typic Haploboroll, Sandy-Skeletal over Fragmental. 





DsE-1. Duffson 1|27  Aridic Argiboroll, Fine-Loamy, Mixed Typic Haplargid, Fine-Loamy 
740-1. Tellura 127 Argic Cryoboroll, Clayey-Skeletal, Mont-ic Typic Argiboroll, Loamy-Skeletal 
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Soils by Ecological Type 


30. Mountain Big Sagebrush Series 








SU1.5. Mountain big sagebrush/Thurber fescue-Arizona fescue (ARTRV/FETH-FEAR2) ¢ Cryoborolls, Typic or Argic * Gentle slopes and slumps 

Phase 1. Typical; depth avg. 70 cm, mollic depth avg. 35 cm; 8840 - 9442 - 10220 ft 
Grand Mesa- 306-2. Jerry Argic Cryoboroll, Fine, Mont-ic 4-Argic Pachic Cryoborolls, Loamy-Skeletal; 1-Not sampled 
West Elk sufficiently 


Grand Mesa- 306-1. Tellura Argic Cryoboroll, Clayey-Skeletal, Mont-ic Not sampled sufficiently 
307-1. Woodhall Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Pachic Cryoborolls, Fine-Loamy 


LhF-1. Lucky Argic Cryoboroll, Fine-Loamy, Mixed Argic Cryoboroll, Loamy-Skeletal 
245-2. Quander Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Cryoboroll, Fine-Loamy 


RyE-1. Ruby 1 Argic Cryoboroll, Fine-Loamy over Fragmental, Mixed Argic Cryoboroll, Fine-Loamy 


MhF-1. Mayoworth Argic Cryoboroll, Fine, Mont-ic Typic Cryoboroll, Loamy-Skeletal 


PhF-2. Hopkins Torriorthentic Haploboroll, Fine-Loamy over Argic Cryoboroll 
Fragmental, Mixed 


PwE-1. Powderhorn 1 Boralfic Cryoboroll, Fine, Mont-ic Argic Cryoboroll, Loamy-Skeletal 
203-2. Borohemists Borohemists Terric Borohemist 


713-1. Curecanti Typic Argiboroll, Loamy-Skeletal, Mixed Not sampled sufficiently 


Phase 2. DAPA2; depth avg. 56 cm, mollic depth avg. 20 cm; 9560 - 9745 - 9990 ft 
719-1. Ess 2|23 Argic Cryoboroll, Loamy-Skeletal, Mixed Not sampled sufficiently 


CeE-1. Cebolia 1|23 Abruptic Cryoboroll, Fine, Mont-ic Argic Cryoboroll, Fine, Mont-ic 
764-1. Quander 1/23 Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Cryoboroll, Loamy-Skeletal 


SUL.7. Mountain big sagebrush/Thurber fescue-Idaho fescue (ARTRV/FETH-FEID) * Cryoborolls * Gentle to moderate slopes, benches, and slumps, Northerly 
Phase 1. Typical; VW; 9600 -9957 - 10400 ft 
Taylor R. DnF-1. Dinnen 2|9 Typic Cryoboroll, Coarse-Loamy, Mixed Typic Cryoborolls, Coarse-Loamy 


Taylor R. TnE-1. Tine 19 Typic Cryoboroll, Sandy-Skeletal, Mixed Not sampled 


Phase 2. DAPA2; XP - PD - WD; 9440 - 9695 - 9920 ft 
Gunnison CeE-1. Cebolia 3|9 Abruptic Cryoboroll, Fine, Mont-ic 2-Abruptic Cryoboroll, Fine, Mont-ic; 1-Argic Cryoboroll, 
Fine, Mont-ic 


Cochetopa 2|9 Abruptic Cryoboroll, Fine, Mont-ic 
Cochetopa 746-2. Quander 19 Argic Cryoboroll, Loamy-Skeletal, Mixed Argic Pachic Cryoboroll, Loamy-Skeletal 


SU2.0. Mountain big sagebrush/Idaho fescue (ARTRV/FETH-FEID) * Cryoborolls, Typic, Skeletal 
Gentle benches, slumps, and slopes 
PeA-1 & PnA. Pierian 4|15 | Typic Cryoboroll, Sandy-Skeletal, Mixed Typic Cryoborolls: 2-Sandy-Skeletal; 2-Loamy-Skeletal 


Taylor R. TnA-1 & TnE. Tine 4|15 Typic Cryoboroll, Sandy-Skeletal, Mixed Cryoborolls, Sandy-Skeletal: 2-Typic; 2-Argic 
Taylor R. ToF-1. Tomichi 4\15 | Typic Cryoboroll, Sandy, Mixed Typic Cryoborolls: 3-Sandy-Skeletal; 1-Sandy 


Taylor R. CaA-1 & CaE. Cabin 3)15 Argic Cryoboroll, Fine-Loamy over Sandy-Skeletal,  1-Typic Cryoboroll, Coarse-Loamy over Sandy-Skeletal; 2- 
Mixed Argic Cryoborolls, Loamy- Skeletal over Sandy-Skeletal 






















31. Low Sagebrush Series 
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SU3.1. Low sagebrush/Parry oatgrass-Idaho fescue (ARAR8/DAPA2-FEID) * Cryic, Argillic, Montmorillonitic soils, poorly drained * Gentle slopes 
Phase 1. Typical; Cryoboralfs, depth avg. 76 cm, mollic (color) avg. 19 cm; 9000 - 9528 - 9920 ft 
Cochetopa 746-1. Tellura Argic Cryoboroll, Clayey-Skeletal, Mont-ic Mollic Cryoboralfs, Mont-ic: 3-Clayey-Skeletal; 2-Fine 


Grand Mesa- 306-1. Tellura Argic Cryoboroll, Clayey-Skeletal, Mont-ic Mollic Cryoboralfs, Mont-ic: 2-Clayey-Skeletal; 2-Fine 





MhF-1. Mayoworth Argic Cryoboroll, Fine, Mont-ic Mollic Cryoboralfs, Fine, Mont-ic 


BaF-1. Bassel Argic Cryoboroll, Coarse-Loamy, Mixed Typic Cryoboralf, Fine-Loamy 
MnE-1. McIntyre Boralfic Cryoboroll, Fine-Loamy, Mixed Mollic Cryoboralf, Fine, Mont-ic 
LuF-1. Lucky Argic Cryoboroll, Fine-Loamy, Mixed Typic Cryoboralf, Clayey-Skeletal 





Soils by Ecological Type 


Phase 2. FETH: Argic Pachic Cryoborolls, depth avg. 99 cm, mollic (color & base-sat.) avg. 33 cm; 9210 - 9642 - 10490 ft 


MhF-1. Mayoworth 3|24 Argic Cryoboroll, Fine, Mont-ic 2-Typic Cryoboralfs, Fine, Mont-ic; 1-Argic Pachic 
Cryoboroll, Fine-Loamy 


Taylor R. BaE-1 & BaF. Bassel 2\24 Argic Cryoboroll, Coarse-Loamy, Mixed Argic Pachic Cryoborolls, Loamy-Skeletal 
Taylor R. MnE-1. McIntyre 1/24 Boralfic Cryoboroll, Fine-Loamy, Mixed Typic Cryoboralf, Fine-Loamy 

Taylor R. EmF-1. Emerald 1|24 Typic Cryoboroll, Fine-Loamy, Mixed Argic Pachic Cryoboroll, Fine-Loamy 
306-2. Jerry 1\24 Argic Cryoboroll, Fine, Mont-ic Argic Pachic Cryoboroll, Fine, Mont-ic 



















719-2. Bushvalley 





1|24 Lithic Argic Cryoboroll, Loamy-Skeletal, Mixed Not sampled sufficiently 





SU3.2. Low sagebrush/Parry oatgrass-Thurber fescue-Arizona fescue (ARAR8/DAPA2-FETH-FEAR2) ° Pachic Argiborolls, Clayey, Montmorillonitic * Gentle to 
moderate slopes and slumps, Alluvial 
PmF-1. Parlin 


















Aridic Argiborolls, Clayey- over Loamy-Skeletal, Mont- Typic Argiboroll, Clayey-Skeletal 

ic 
Taylor R. TIE-1. Tilton 1|4 Typic Cryoboroll, Fine-Loamy, Mixed Pachic Argiboroll, Loamy-Skeletal 
Taylor R. MnF-1. McIntyre 14 Boralfic Cryoboroll, Fine-Loamy, Mixed Typic Argiboroll, Loamy-Skeletal 


BaE-1. Bassel Argic Cryoboroll, Coarse-Loamy, Mixed Typic Argiboroll, Sandy-Skeletal over Loamy-Skeletal 





32. Silver Sagebrush Series 
SU4.1. Silver sagebrush/Thurber fescue-Idaho fescue (ARCA13/FETH-FEID) * Cryoborolls, Abruptic to Argic ¢ Partial rainshadow, old-alluvial parks 


Phase 1. FETH; depth avg. 105 cm; 9450 - 10020 - 10390 ft 
CeE-1. Cebolia 4\8 Abruptic Cryoboroll, Fine, Mont-ic Cryoborolls: 3-Abruptic, Fine, Mont-ic; 1-Argic, Fine-Silty 







PnA-1. Pierian 1|8 Typic Cryoboroll, Sandy-Skeletal Argic Cryoboroll 


CaE-1. Cabin 1\8 Argic Cryoboroll, Fine-Loamy over Sandy-Skeletal, Argic Cryoboroll 
Mixed 


pth avg. 80 cm; 9300 - 9390 - 9990 ft 


1|8 Abruptic Cryoboroll, Fine, Mont-ic Abruptic Cryoboroll, Fine, Mont-ic 
1\8 Argic Cryoboroll, Clayey-Skeletal, Mont-ic 


Phase 2. DAPA2-FETH; de 
Gunnison CeE-1. Cebolia 


746-1. Tellura 















Cochetopa Argic Cryaquoll, Fine-Loamy 
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Soils by Soil Taxon 


Soils Mapped and Sampled, by Mapped Taxon 
Unmapped (Soil Quadrangles Unavailable) 


FD23 gene CO Udic Ustrothent, Loamy-Skeletal 1/2 
FD8.1 i738 CO Typic Haplumbrept. Loamy-Skeletal 1/9 
FL2.5 We CO Mollic Cryoboralf, Clayey-Skeletal V7 
Fa. | (2 ab co Typic Cryorthent 1/6 
SS50 4) 1d co Typic Haploboroll, Sandy-Skeletal over Fragmental 1/27 
SUI 2 ito co Abruptic Cryoborolls, Fine-Loamy or Clayey-Skeletal 2/9 
Alfisols 
————— Soil Mapp ed————— 
Great Group _ Subgroup Family ET Ph #S _ Series Surv SMU C__ Taxon Sampled No. S 
A BO xX FL3.5 1 1. Boralfs GM 207 1. Mollic Cryoboralf 1/9 
A BO xX GA6.2 1 1  Boralfs GM _ 207 1 Vertic Cryoboralf 1/4 
A BO CR FD6.5 1 17 Cryoboralfs GM 229 1 Notsampled 25 
A BO CR FL3.4 11 Cryoboralts GM_ 205 1  Mollic Cryoboralf, Loamy-Skeletal 1/10 
A BO CR _ Mollic CiSkMont FD2.1 1 1 Cluff CO 530 2 Mollic Eutroboralf, Clayey-Skeletal, Mont-ic (not Cryic) 1/8 
A BO CR_Mollic CiSkMont GA3.4 2 6 Cochedome CO 530 1  Mollic Eutroboralf, Loamy-Skeletal 1/22 
A__BO CR_Mollic CISKMx FEZ 11 Mudbuz GM _ 358 2  Mollic Cryoboralfs, Clayey- or Loamy-Skeletal ih 
A BO CR_Mollic FiMont SB2.5 1 1 _ Chedse CO 750 2  (Notsampled sufficient 10 
A BO CR _ Mollic LoSkMx FL3.5 1 3 Mulgon OU 510 2 _Typic Cryoboralf 1/9 
A BO CR Psammentic FiLoMx FDGH/ 1 See tex TA TgF 1 Typic Haploboroll, Loamy-Skeletal 1/12 
A BO CR  Psammentic FiLoMx FD7.0 2 10 Sanford TA SaF 1  Psammentic Cryoboralf, Loamy-Skeletal 1/13 
A BO CR_ Psammentic FiLoMx FL2.5 2 4 Sanford TA SaF 1 Typic Cryoboralf, Fine-Loamy 1/7 
A BO CR Psammentic FiLoMx FL2.5 oe 5 Tex TA ToF 1 Typic Cryoboralf, Fine-Loamy 1/7 
A BO CR _Psammentic FiLoMx SS Oma melita lex TA __TgE_ 1 __Typic Argiboroll, Loamy-Skeletal 1/22 
A BO CR _ Typic ClSkMont FD3.1 2 3 Seitz CO 524 1  Lithic Haploboroll, Loamy-Skeletal 1/9 
A BO CR_ Typic ClSkMont FD4.1 2 4 Nutras GU NuF 1 Typic Cryoboralf, Clayey-Skeletal 1/5 
A BO CR _  Typic CiSkMont FD4.2 1 2 Seitz CO 516 2 Typic Cryoboralf, Loamy-Skeletal or Clayey-Skeletal 2/6 
A BO CR _ Typic CiSkMont FD4.2 2 4 Vulcan GU VuE 1 _ Dystric Ustochrept, Loamy-Skeletal, Mixed 1/6 
A BO CR _  Typic CiSkMont FD6.1 1 4 Vulcan GU VuE 1 Lithic Eutroboralf, Loamy-Skeletal to Clayey-Skeletal over Fragmental 4/8 
A BO CR _ Typic CiSkMont FD6.5 1 7 Vulcan GU VuE 1 Typic Haploboroll, Clayey-Skeletal 1/20 
A BO CR_ Typic CiSkMont FD6.5 2 10 Vulcan GU VuE 1 Typic/Lithic Argiborolls, Clayey-Skeletal 2/20 
A BO CR _Typic CiSkMont FD6.5 3 15 Vulcan GU VuE 1 Typic Eutroboralf, Clayey-Skeletal 1/20 
A BO CR _ Typic CiSkMont FD6.7 1 3. Vulcan GU VuE 1 Typic Eutroboralf, Lo/Cl-Skeletal; Cumulic Haplumbrept, Fine, Mont-ic 2/12 
A BO CR _  Typic ClSkMont FD7.0 1 3. Vulcan GU VuE 1 Mollic Eutroboralf, Fine, Mont-ic 1/13 
A BO CR _ Typic CiSkMont FD7.1 2 4 Vulcan GU VuE 1 Typic Eutroboralf to Pachic Argiboroll, Clayey-Skeletal 3/11 
A BO CR_ Typic CilSkMont FD8.1 2 3. Seitz CO 513 2 (Notsampled) 1/9 
A BO CR _ Typic ClSkMont FL3.5 2 6. Seitz CO 516 2  Typic Cryoboralfs, Clayey-Skeletal 2/10 
A BO CR _ Typic ClSkMont FM1.7 1 3. Nutras GU NuF 1 = Argic Pachic Cryoboroll, Clayey-Skeletal 1/9 
A BO CR _ Typic ClSkMont GA3.4 2 10 Vulcan GU VuE 1 Typic Eutroboralf, Loamy-Skeletal 1/22 
A BO CR _  Typic ClSkMont SA3.0 2 9 Vulcan GU VuE 1 Typic Haploboroll, Loamy-Skeletal 1/46 
A BO CR_Typic ClSkMont SA3.0 3 20 Vulcan GU VuE_1__Typic Argiboroll, Clayey-Skeletal, Mont-ic 1/46 
A BO CR _ Typic FiLoMx FD6.2 1 2 Uinta GU UtF 1 Mollic Eutroboralf, Clayey-Skeletal 1/4 
A BO CR _ Typic FiLoMx FD6.7 1 2 Uinta GU UtF 1 Typic/Mollic Eutroboralf, Loamy-Skeletal 2/12 
A BO CR _ Typic FiLoMx FD6.7 1 11 = Schofield TA SdF 1 1-Typic Eutroboralf, Coarse-Loamy; 1-Lithic/Pachic Cryumbrept, Sandy-Skeletal 2/15 
A BO CR _ Typic FiLoMx FD7.0 1 4 Schofield TA SdF 1 Typic Eutroboralf, Loamy-Skeletal 2/13 
A BO CR _ Typic FiLoMx rDA0%s 2. 11 | Peeler TA SdE 2 (not sampled sufficiently) 1/13 
A BO CR _ Typic FiLoMx FD7.2 1 4 Schofield TA SdF 1  (Psammentic?) Cryochrept, Sandy-Skeletal 1/5 
A BO CR _ Typic FiLoMx FD8.1 1 2 Schofield TA SdF 1 Typic Cryoboralf, Loamy-Skeletal 1/9 
A BO CR _ Typic FiLoMx FD8.1 2 6 Schofield TA SdE 1 Dystric Cryochrept, Sandy-Skeletal 1/9 
A BO CR _ Typic FiLoMx FL2.6 1 2 Schofield TA SdF 1 Typic Cryoboralf, Loamy-Skeletal 1/4 
A BO CR _ Typic FiLoMx FL3.4 1 5  Limber TA LmE 1 Typic Cryoboralf, Clayey-Skeletal 1/10 
A BO CR_ Typic FiLoMx FL3.4 2 9 Schofield TA SdF 1 (Not sampled) 1/10 
A BO CR _ Typic FiLoMx FL3.8 2 3 Tongue River TA TrF 1. (Notsampled) 2/5 
A BO CR_Typic FiLoMx FL6.1 1 2 Schofield TA _SdF 1 __Lithic Eutroboratf, Lithic (Fragmental) 1/2 
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—————SS eee 


——— —— Soll 
Great Grou Subgrou' 


A BO CR _ Typic 
A BO CR _ Typic 
A BO CR _ Typic 
A BO CR _ Typic 
A BO CR_Typic 
A BO CR _ Typic 
A BO CR_Typic 


BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_ Typic 
BO CR_Typic 


rPrrrrrrrrrrrrrrrrY 


D AR HA_ Borollic 
D OR CA _ Borollic 
D OR CA_ Borollic 


E AQ CR 

E AQ CR 

E OR CR_  Typic 
E OR CR_ Typic 
E OR CR _  Typic 
E OR CR _  Typic 
E OR _CR_Typic 
E OR TO Ustic 
E OR 10 Ustic 
E PS CR_ Typic 
E PS CR_  Typic 


Mapp ed————— 


Soils by Soil Taxon 


Famil ET Ph #S Series Surv SMU C__ Taxon Sampled No. S 
FiMont FD2.3. 1 2 Wetterhorn GU WeF 1 Typic Haploboroll, Sandy-Skeletal . 1/6 
FiMont FD6.4 1 3. Bead GU BaF 1 Typic Eutroboralf, from Sandy-Skeletal to Loamy-Skeletal 2/5 
FiMont FD6.7 3 10 Wetterhorn GU WeF 1 Typic Haploboroll, Loamy-Skeletal 1/12 
FiMont FM1.5 1 4 Bead GU BaF 1 Pachic Cryoboroll, Loamy-Skeletal 1/17 
FiMont $S40 3 18 Bead GU BaF 1 Typic Argiboroll, Clayey-Skeletal, Shallow 1/43 
LoSk/Frag,Mx FD6.1 2 5  Sapinero GU SsF 2 Lithic Argiboroll, Loamy-Skeletal over Fragmental 1/8 
LoSk/Frag,Mx FD7.1 2 3  Sapinero GU SsF 2 Typic Eutroboralf, Loamy-Skeletal 1/11 
LoSkMx FD3.1 2 4 Granile CO 571 1 Typic Cryorthent 1/9 
LoSkMx FD4.1 1 1  Needleton CO 516 1  Typic Cryoboralf, Loamy-Skeletal 1/5 
LoSkMx FD4.2 1 1° Needleton CO 516 1  Typic Cryoboralf, Loamy-Skeletal 2/6 
LoSkMx FD4.2 2 3. Granile CO 571 1 Typic Cryoboralf, Loamy-Skeletal ; 1/6 
LoSkMx FD6.1 1 2 Tolvar GU UtF 2  Typic Cryoboralf(?), Loamy-Skeletal 1/8 
LoSkMx FD6.4 1 1 Needieton CO 516 1  Typic Haploboroll, Loamy-Skeletal 1/5 
LoSkMx FD6.5 =6©1 «8 = Kebler TA KeF 1 Typic Eutroboralf, Loamy-Skeletal/Fragmental 1/20 
LoSkMx FD6.5 2 12 Kebler TA KeF 1 (not sampled sufficiently) 1/20 
LoSkMx FD7.2 1 2 Kebler TA KeF 1  Notsampled sufficiently 1/5 
LoSkMx FD7.4 1 1 Granile CO 571 1° (not sufficiently sampled) 1/5 
LoSkMx FD7.4 1 4  Needleton OU 515 1 (not sufficiently sampled) 1/5 
LoSkMx FD8.3 1 2 Kebler TA KeE 1  Typic Cryoboralf, Loamy-Skeletal; or Fine-Loamy Shallow 2/3 
LoSkMx FL2.4 2 2. Granile CO 571 1° Typic Cryoboralf, Loamy-Skeletal 1/3 
LoSkMx FL25 1 2 Needleton OU 507 1. Cryoboralf 1/7 
LoSkMx FL26 2 3. Tolvar GU UtF 2  Typic Cryoboralf, Clayey-Skeletal 1/4 
LoSkMx FL3.4 1 4 Tolvar GU UtF 2  Typic Cryoboralf, Loamy-Skeletal 1/10 
LoSkMx FL3.4 2 6. Granile CO 572 1. (Notsampled) 1/10 
LoSkMx FL3.5 2 7 Granile CO 571 1 Typic Cryoboralf 1/9 
A yp LoSkMx FESS 2 8 Needleton OU 515 1 (not sampled) 1/9 
Aridisols 
FiLo/SaSk,Mx GA3.4 2 8 Bosler GU BsB 1 __Lithic Haploboroll, Loamy-Skeletal 1/22 
LoSkMx $B10 1 4 Fola GU FoB 1  Cumulic Haploboroll, Coarse-Loamy 1/15 
LoSkMx $B1.0 2 11 Fola GU FoB 1 Aridic/Cumulic Haploborolls, Coarse-Loam 2/15 
Entisols 

FR5.3. 3 5 Cryaquents CO 823 2  Borohemist 1/9 

RI9.5 1 5 Cryaquents CO 823 2 Hydric Borohemist, Euic 1/9 

SaSkMx FD2.3. 1 4 Stecum TA SmF 1 Lithic Haploboroll, Sandy-Skeletal 1/6 
SaSkMx FD2.3. 1 5 Stecum TA Sm 1 Lithic Ustorthent, Sandy-Skeletal 1/2 
SaSkMx FR5.3 3 7 Stecum TA SmF 1 Endoaquent?, Sandy? 1/9 
SaSkMx SA7.4 2 13 Stecum TA SmF 1 1-Typic Haploboroll, Sandy-Skeletal; 1-Lithic Haploboroll, Coarse-Loamy 2/26 
SaSkMx $82.0 1 9 Stecum TA SmF 1 Haploborolls: 2-Typic, Sandy-Skeletal: 1-Lithic, Coarse-Loam 3/15 
FiMont, Calc, Frig FD6.5 1 3. Dollard GU DoE 1 Lithic Eutroboralt 1/20 
FiMont, Calc, Fri FD6.5 3 14 Dollard GU DoE 1 _Lithic/Typic Eutroboralt 1/20 
Mx FD7.2 1 3 Mysten TA MyE 1. Some Cryochrept 1/5 
Mx S$S1.0 1 10 Mysten TA MyE 1. Notsampled sufficiently 1/22 
Mx $S2.0 2 12 Mysten TA _MyE 1 _Lithic Haploboroll, Loamy-Skeletal 1/15 


E PS CR_Typic 
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Soils by Soil Taxon 


Histosols 
H xX xX FR5.3 2 4  Histosots TA Cs 2 Lithic Cryofolist 19 
H XxX xXx RI7.0 1 5  Histosols TA Cs 2 _ Typic Medisaprist & Typic Borosaprist 2/16 
H xXx xX RI8.0 3 9 Histosols TA Cs 2 Cryofibrist 1/17 
H xX xX RI8.5 1 1 Histosols TA Cs 2  3-Cryohemists, Fluvaquentic/Terric; 2-Cryosaprists, Fluvaquentic/Typic; 1-Not sampled 6/13 
H xXx xXx RI8.5 2 2 Histosols TA Cs 2 3-Terric Cryohemists, Silty; 1-Terric Cryosaprist, Silty 4/13 
H XX xX RI9.5 1 2  Histosols TA Cs 2 Cryosaprists 2/9 
H xX xX RJ10.1. 1 3  Histosols TA Cs 2. Typic Cryohemists 2/22 
H xX xX RJ10.1 2 11 Histosots TA_Cs__ 2 __Typic/Fluvaquentic Cryofibrists 3/22 
H Fi__CR RI8.0 3. 8 Cryofibrists CO 824 2 _ Typic Cryosaprist Vi7 
H HE BO FR5.1 3 10 Borohemists GM 203 2 Typic Medisaprist 2/34 
H HE BO RI5.0 2 3. Borohemists GM 203 2 Terric Borosaprist,Clayey 1/43 
H HE BO Ri5.0 3 12 Borohemists GM 203 2 /7-Terric Borosaprists, Clayey; 1-Not sampled 8/43 
H HE BO RI7.0 1 2  Borohemists GM 203 2  5- Tertic Borosaprists; 2 - Fluvaquentic Borosaprists 7/16 
H HE BO RI8.0 2 5  Borohemists GM 203 2 2-Typic Borohemists, Euic; 1-Terric Borohemist, Coarse-Loamy 317 
H HE BO RJ10.1. 1 2 Borohemists GM 203 2 (Not sampled) 1/22 
H HE BO RJ10.1 2 7 Borohemists GM 203 2 Hydric Borohemist 1/22 
H HE BO SU1.5 1° 2  Borohemists GM 203 2. Terric Borohemist 1/23 


H_HE BO SU3.1___ 2:15 Borohemists GM_203_ 2  Cryosaprist 1/24 


Inceptisols 


! oc CR FR5.8 4 Cryochepts GM 205 2 Cryaquept 1/9 
| OC CR RJ11.0 3___Cryoctwepts GM_ 205 2 _ Typic Cryaquept 1/3 
! OC CR Dystric CoLoMx FD3.3 3 Leal TA LeF 1 Typic Cryoborol 1/3 


1 Leal TA LeF 1  Dystric Cryochrept, Sandy- or Loamy-Skeletal 2/3 
1 Leal TA LeF 1  Dystric Cryochrept, Sandy-Skeletal V1 
4 Leal TA LeF 1 Dystric Cryochrept, Sandy-Skeletal 1/5 
2. Leal TA LeF 1  Dystric Cryochrept, Sandy-Skeletal V5 


1 OC CR Dystric CoLoMx FL2.4 
! OC CR_ Dystric CoLoMx FL3.2 
! OC CR_ Dystric CoLoMx FL3.7 
! OC CR_ Dystric CoLoMx FL3.8 


1 
1 
1 
1 
1 
2 
1 } 
| OC CR _ODystric CoLoMx GA60 3 10 Leal TA_LeF 1 _Pachic Cryoboroll, Sandy-Skeletal Vii 
1 OC CR_ Dystric LoSkMx FL3.4 2 7 Endlich GM 271 2 Mollic Cryoboralf, Clayey-Skeletal s 2/10 
| OC CR_Dystric LoSkMx GA7.5 1 ~1__Leighcan CO 602 1 Typic Cryumbrept 1/3 
1 OC CR _ Lithic LoSkMx FD3.3. 1 1 Snowdon CO 571 2  Typic Cryochrept (?) 1/3 
! OC CR _ Lithic LoSkMx FD4.1 1 2 Cowood CO 571 3  Lithic ArgiborollLithic Argic Cryoboroll, Loamy-Skeletal 1/5 
! OC CR _Lithic LoSkMx FL38  ~=1 ~=1 ~=Cowood CO__571 3 Dystric Cryochrept, Loamy-Skeletal 2/5 
1 OC CR Typic CoLoMx FD8.1 2 5 Jenkins TA JeF 1 Typic Cryochrept, Coarse-Loamy 1/9 
| OC CR_Typic CoLoMx FL3.5 1 5 Jenkins TA__JeF_1__ Typic Cryochrept, Loamy-Skeletal 19 
1 OC CR = Typic LoSkMx FD2.1 6 Scout OU 508 2 Typic Cryorthent, Typic 1/8 

1 

2 

2 

1 

2 

1 

3 

1 

1 

2 

1 

2 

1 

1 


1 OC CR Typic LoSkMx FD6.4 2 Scout GM 228 2 Typic Argiboroll, Loamy-Skeletal 1/5 
! OC CR Typic LoSkMx FD6.5 18 Scout GM 228 2 Notsampled 1/20 
1 OC CR = Typic LoSkMx FD7.0 5 Storm CO 605 1  Typic Cryochrept, Loamy-Skeletal 1/13 
! OC CR  Typic LoSkMx FD7.0 8 Scout CO 762 2  Typic Cryochrept, Fine-Loamy/Loamy-Skeletal 1/13 
1 OC CR = Typic LoSkMx FD7.1 1 Storm CO 605 1 2-TypicUstochrepts, Loamy-Skeletal; 1-Typic Eutroboral, Loamy-Skeletal/Coarse-Loamy ¥11 
| OC CR_= Typic LoSkMx FD8.1 4 Scout CO 762 2 Mollic Cryochrept, Loamy-Skeletal 1/9 
! OC CR_= Typic LoSkMx FL3.5 2 Scout GM 227 2 Cryochrept/Cryoboralt Ve) 
1 OC CR Typic LoSkMx FL3.5 9 Scout OU 508 2 Cryorthent/Cryochrept 1/9 
! OC CR = Typic LoSkMx FL3.7 3 Scout GM 227 2 Typic Cryoboralf, Loamy-Skeletal 5 
| OC CR_Typic LOSkMx GA5.0 1 Scout OU_ 508 2 (No sampled sufficiently) 1/10 
! OC CR = Typic SaSkMx FD6.2 4 Peedee CO 640 1° Typic Eutroboratt? 1/4 
| OC CR  Typic SaSkMx FD6.5 1 Peedee CO 670 2 Lithic Ustochrept, Sandy-Skeletal over Coarse-Loamy 1/20 
1 OC CR Typic SaSkMx FD7.0 6 Peedee CO 640 1  Typic Cryochrept, Sandy-Skeletal 1/13 
! OC CR _  Typic SaSkMx FD7.2 1 Peedee CO 670 2 Psammentic/Typic Cryochrepts, Sandy-Skeletal 2/5 
! OC CR Typic SaSkMx FD8.4 1 Peedee CO 670 2 Typic Cryorthent 1/1 


| OC CR_ Typic SaSkMx RJ10.1 2 4 Peedee CO__640 1 (Not sampled sufficiently) 1/22 
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—Soll Mapped————— 


Great Grou Subgrou Fami ET Ph #S __ Series Surv SMU C__Taxon Sampled 
| UM CR_Pergelic CoLoMx GA7.5 1 2 _Haverl TA __HaF 1 __Pergelic Cryumbrept 
1 UM CR Typic LoSkMx FL3.7 1 1. Afley GM 216 2. Cryoboralf 
| UM CR Typic LoSkMx GA7.6 1 1 Moran CO 626 1. Typic Cryoboroll 
| UM CR Typic LoSkMx GA76 1 2 Atfley GM 216 2. Pergelic Cryoboroll 
| UM CR Typic LoSkMx RI9.5 2 3 = Afley GM 216 2. Typic Cryumbrept 
| UM CR_Typic LoSkMx RJ11.0 1 1 Moran CO 637 1  Pergelic Cryaquept 
| UM CR Typic SaSkMx FD8.1 1 1. Matcher TA McF 1 Typic Cryumbrept, Sandy-Skeletal 
| UM CR_Typic SaSkMx GA6.0 2 7 Matcher TA _McF 1 (Notsampled 
Mollisols 
M AQ CR FR5.1 1 1. Cryaquolls CO 823 1 (not sampled) 
M AQ CR FR5.1 4 13 Cryaquolls CO 823 1 (not sampled) 
M AQ CR FR5.1 4 20 Cryaquolls GM 203 1 Notsampled 
M AQ CR FR5.4 1 4 = Cryaquolls TA Cs_ 1 Typic Cryaquolls, Coarse-Loamy 
M AQ CR FR5.4 2 6. Cryaquolls TA Cs_ 1 Typic Cryaquoll, Fine-Loamy 
M AQ CR FR5.4 3 8 Cryaquolls TA Cs_ 1 (Not sampled) 
M AQ CR FR5.8 1 1° Cryaquolls CO 820 1. Histic/Typic Cryaquoll, Loamy-Skeletal 
M AQ CR FR5.8 1 2  Cryaquolls CO 823 1 Histic/Typic Cryaquoll, Loamy-Skeletal 
M AQ CR FR5.8 1 3. Cryaquolls GM 203 1 Histic/Typic Cryaquoll, Loamy-Skeletal 
M AQ CR RI5.0 2 2  Cryaquolls CO 823 1  (Notsampled sufficiently) 
M AQ CR RI5.0 2 7  Cryaquolls TA Cs 1 Fluvaquentic Endoaquoll 
M AQ CR RI5.0 3 9 Cryaquolls CO 811 2  Typic Endoaquolls, Clayey 
M AQ CR RI5.0 3 10 Cryaquolls CO 823 1 None sampled sufficiently 
M AQ CR RI5.0 3 11 Cryaquolls GM 203 1 1-Typic Endoaquoll, Clayey; 3-Not sampled or insufficient 
M AQ CR RI6.0 1 1  Cryaquolls CO 811 2 Typic Cryaquoll 
M AQ CR RI6.0 1 2 Cryaquolls CO 823 1  Borohemist 
M AQ CR RI6.0 1 3  Cryaquolls GM 203 1  (Notsampled) 
M AQ CR RI6.0 1 5  Cryaquolls TA Cs 1. 2-Typic Cryaquolls; 1-Borohemist 
M AQ CR RI6.0 2 7 Cryaquolls CO 823 1  2-Typic/Fluvaquentic Borohemists; 1-Typic Cryaquent 
M AQ CR RI6.0 2 8 Cryaquolls TA Cs 1 (Notsufficiently sampled) 
M AQ CR RI7.0 1 1  Cryaquolls CO 823 1 Terric/Fluvaquentic Borosaprist 
M AQ CR RI7.0 1 4  Cryaquolls TA Cs_ 1 Histic Cryaquolls, Sandy or Loamy 
M AQ CR RI7.0 2 6  Cryaquolls CO 823 1 = Argic Cryaquoll, Fine-Silty 
M AQ CR RI7.6 1 4 Cryaquolls TA Cs_ 1 1-Typic Cryoboroll; 1-Typic Cryochrept 
M AQ CR RI8.0 1 1° Cryaquolls TA Cs_ 1 Typic Cryaquoll 
M AQ CR RI8.0 2 3. Cryaquolls CO 811 2  Hluvaquentic Cryaquoll, Coarse-Loamy 
M AQ CR RI8.0 2 4 Cryaquolls GM 203 1  Cryaquolls 
M AQ CR RI8.0 2 7  Cryaquolls TA Cs_ 1. 1-Typic Cryaquent, Humic; 1-Typic Cryaquoll 
M AQ CR RI8.0 3 10 Cryaquolls TA Cs. 1 Histic Cryaquoll, Coarse-Loamy 
M AQ CR RI8.5 1 3  Cryaquolls TA Cs_ 1 1-Histic Cryaquoll; 2-Not sampled 
M AQ CR RI9.5 1 1  Cryaquolls CO 811 2 Cryohemists, Typic-Fluvaquentic 
M AQ CR RJ10.1 1 1 Cryaquolls CO 811 2  Fluvaquentic Cryohemist 
M AQ CR RJ10.1 2 5 Cryaquolls CO 811 2 (Notsampled sufficiently) 
M AQ CR RJ10.1 2 6 Cryaquolls CO 823 1 Typic Cryaquoll 
M AQ CR RJ10.1 2 9 Cryaquolls OU 811 2  Typic Cryaquept 
M AQ CR RJ10.1 2 10 Cryaquolis TA Cs 1. 3-Typic Cryaquepts; 2-Histic Cryaquoll 
M AQ CR RJ11.0 1 2 Cryaquolls CO 820 1 _ Typic Cryaquept 
M AQ EN Typic LoSkMx Noncaic Frig FR5.1 1 2 Irim GM 313 1  Hluvaquentic/Histic Endoaquolls 
M AQ EN Typic LoSkMx Noncalc Frig FR5.1 4 15° Irim GU IrB 1  Fluvaquentic/Histic Endoaquolls 
M AQ EN Typic LoSkMx Noncalc Frig FR5.4 1 2 Irim GU IA 1 Typic Fluvaquents, Coarse-Loamy 
M AQ _ EN _Typic LoSkMx Noncalc Fri RI5.0 2 6 _Irim GU trA 1 _Histic Endoaquoll, Euic, Frigid (Si 


Soils by Soil Taxon 
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Soils by Soil Taxon 


----— Siauek Map pe d——.$—_ — — 


Great Grou Subgrou Famil ET Ph #8 _ Series Surv SMU C __ Taxon Sampled No. S 
M AQ EN Typic SaSkMx, Frig FR5.1 1 5. Gas Creek GU GaB 1 Histic Fluvaquent 1/34 
M AQ EN Typic SaSkMx, Frig FR5.1 2 9 Gas Creek GU GaB 1  Fluvaquentic Endoaquoll 1/34 
M AQ EN Typic SaSkMx, Frig FR5.1 3 12 Gas Creek GU GaB 1 (not sampled) 1/34 
M AQ EN Typic SaSkM<x, Frig FR5.3. #1 2 Gas Creek GU GaB 1 Typic Cryaquoll; Typic Fuvaquent 2/9 
M AQ EN Typic SaSkMx, Frig FR5.3. 3 6. Gas Creek GU GaB 1 Typic Cryaquoll 1/9 
M AQ EN Typic SaSkMx, Frig FR5.4 1 1 Gas Creek GU GaA 1 (Notsampled) 1/9 
M AQ EN _ Typic SaSkMx, Frig RI5.0 4 18 Gas Creek GU GaB_ 1 Fluvaquentic Endoaquoll, Sandy-Skeletal 1/43 
M BO XX FD1.1 1 1 Borolls GM 207 2. Typic Argiboroll, Loamy-Skeletal 1/8 
M BO xX FD3.1 2 5  Cryoborolls CO 901 1 Typic Cryorthent 1/9 
M BO XX FM1.5 1 2. Borolls CO 907 2  Pachic Cryoboroll 1/17 
M BO XX GA3.4 1 3. Cryoborolls CO 901 1. Argiborolls? 2/22 
M BO XX GA6.0 1 1 _ Borolls GM 207 2 _ Argic Pachic Cryoboroll 1/11 
M BO AR Aridic CV/LoSk, Mont FD6.5 1 6 Parlin GU PhF 1 Lithic Pachic Argiboroll, Loamy-Skeletal 1/20 
M BO AR Aridic CV/LoSk, Mont FR5.1 1 6 Parlin GU PmF 1 Fluvaquentic Endoaquolls 1/34 
M BO AR Aridic CV/LoSk, Mont FR5.1 1 19 Parlin GU PhF 1 Typic/Arenic Argiboroll, Fine Mont-ic over Sandy-Skeletal 1/34 
M BO AR Aridic CV/LoSk, Mont GA1.0 1 4 Parlin GU PhF 1  3- Typic/Lithic Argiborolls/Haploborolls, Loamy-Skeletal; 1 - Typic Haplargid, Coarse-Loamy; 

1 - Typic Camborthid, Sandy-Skeletal 4/16 
M BO AR Aridic CVLoSk, Mont GA1.0 1 9 Parlin GU PmF 1 Typic Argiboroll, Loamy-Skeletal 1/16 
M BO AR Aridic CV/LoSk, Mont GA1.0 2 6 Parlin GU PhF 1. 1-Borollic Haplargid, Clayey-Skeletal; 1-Aridic Haploboroll, Loamy-Skeletal, Mont-ic 2/16 
M BO AR Aridic CVLoSk, Mont GA3.0 1 2 Parlin GU PhF 1  3- Aridic Lithic Argiborolls, Loamy- and Clayey- Skeletal; 

1 - Aridic Lithic Haploboroll, Loamy- Skeletal 4/17 
M BO AR Aridic CV/LoSk, Mont GA3.0 7 Parlin GU PhF 1  4- Typic/Aridic/Pachic Argiborolls, Loamy-Skeletal; 1 - Argic Xeropsamment, Sandy-Skeletal 5/17 
M BO AR Aridic Cl/LoSk, Mont SA3.0 1 4 Parlin GU PmF 1 Typic Argiborolls:4-Clayey-Skeletal Mont-ic, 1-Loamy-Skeletal 5/46 
M BO AR Aridic CV/LoSk, Mont SA3.0 1 17 Parlin GU PhF 1  4-Typic Argiborolls, Clayey-Skeletal Mont-ic to Loamy-Skeletal Mont-ic; 

1-Aridic Eutroboralf, Clayey-Skeletal Mont-ic 5/46 
M BO AR Aridic CV/LoSk, Mont SA3.0 3 13 Parlin GU PmF 1 Aridic Argiboroll, Loamy-Skeletal 1/46 
M BO AR Aridic CV/LoSk, Mont SA3.0 3 19 Parlin GU PhF 1 2-Lithic/Pachic Argiborolls, Clayey- or Loamy-Skeletal, Mont-ic; 1-Not sampled 1/46 
M BO AR _ Aridic CVLoSk, Mont SA3.0 4 16 Parlin GU PhF 1 Typic Argiboroll, Clayey-Skeletal, Mont-ic 1/46 
M BO AR Aridic Cl/LoSk, Mont SA4.0 1 2 Parlin GU PhF 1. 1-Typic/Lithic Argiboroll, Coarse-Loamy; 1-Typic/Lithic Haploboroll, Loamy-Skeletal; 

1-Pachic Argiboroll, Fine 3/8 
M BO AR Aridic CV/LoSk, Mont SA4.0 2 5 Parlin GU PmF 1 Pachic Argiboroll, Loamy-Skeletal 1/8 
M BO AR _ Aridic CVLoSk, Mont SA7.4 2 9 Parlin GU PmF 1 Typic Argiboroll 1/26 
M BO AR _ Aridic CVLoSk, Mont SA7.4 3 15 Parlin GU PhF 1 Typic Argiborolls, Clayey-Skeletal 2/26 
M BO AR Aridic CV/LoSk, Mont SA74 3 18 Parlin GU PmF 1 Typic/Pachic Argiboroll, Loamy-Skeletal 1/26 
M BO AR Aridic CVLoSk, Mont SB1.0 1 5 Parlin GU PhF 1. Aridic Argiboroll, Clayey-Skeletal, Mont-ic, Shallow 1/15 
M BO AR Aridic CVLoSk, Mont $B1.0 2 12 Parlin GU PmF 1 Lithic Haploboroll, Sandy-Skeletal 1/15 
M BO AR Aridic CVLoSk, Mont SB2.4 1 5 Parlin GU PmF 1  2-Typic Eutroboralfs; 1-Eutric Glossoboratf; all Clayey-Skeletal, Mont-ic 3/14 
M BO AR Aridic CVLoSk, Mont $B2.4 1 8 Parlin GU PhF 1. Aridic Eutroboralt 1/14 
M BO AR Aridic CV/LoSk, Mont $B2.5 1 3. Parlin GU PhF 1 Eutroboralfs: 2-Lithic, Loamy-Skeletal; 1-Typic, Loamy-Skeletal; 1-Typic, Clayey-Skeletal 5/10 
M BO AR Aridic CVLoSk, Mont SS1.0 1 4 Parlin GU PhF 1  Typic Argiborolls, Clayey-Skeletal and Loamy-Skeletal 3/22 
M BO AR Aridic CVLoSk, Mont S$S1.0 1 17 Parlin GU PmF 1  Aridic Argiboroll, Clayey-Skeletal Mont-ic 1/22 
M BO AR Aridic CV/LoSk, Mont S$S1.0 2 16 Parlin GU PmF 1 Argiborolls, Clayey-Skeletal: 1-Typic; 1-Pachic 2/22 
M BO AR _ Aridic CVLoSk, Mont SS20 1 4 Parlin GU PmF 1 Typic Haploboroll, Sandy-Skeletal 1/15 
M BO AR Aridic CV/LoSk, Mont $S2.0 2 11 Parlin GU PmF 1 Typic Argiboroll, Fine-Loamy 1/15 
M BO AR _Aridic CV/LoSk, Mont SS4.0 2 12 Parlin GU PhF 1  2-Typic Argiborolls, Loamy-Skeletal; 1-Abruptic Argiboroll, Clayey-Skeletal; 

1-Aridic Argiboroll, Clayey-Skeletal; 1-Typic Haploboroll, Loamy-Skeletal over Fragmental 5/43 
M BO AR Afidic CV/LoSk, Mont $S4.0 3 20 Parlin GU PhF 1  Notsampled sufficiently 1/43 
M BO AR Aridic CV/LoSk, Mont $S4.0 3 28 Parlin GU PmF 1 Argiboroll 1/43 
M BO AR Aridic CV/LoSk, Mont SS5.0 1 3 Parlin GU PhF 1. Notsufficiently sampled 1/27 
M BO AR Aridic CV/LoSk, Mont $85.0 3 9 Parlin GU PhF 1. Argiborolls, Loamy-Skeletal: 2-Typic; 1-Lithic; 1-Aridic 4/27 
M BO AR _Aridic CV/LoSk, Mont SU3.2 1 1 Parlin GU PmF_1__Typic Argiboroll, Clayey-Skeletal 1/4 








Soils by Soil Taxon 


——— —— Soll Mapp ed————— 

Great Grou Subgrou Fami ET Ph #S Series Surv SMU C__ Taxon Sampled No. S 
M BO AR Aridic FiLoMx FD2.3. 1 1 ODuffson GU DrE 1  Psammentic Haploboroll, Sandy-Skeletal 1/6 

M BO AR Aridic FiLoMx FD6.4 1 4 _ ODuffson GU. DrE 1  Lithic Haploboroll, Sandy over Loamy- Skeletal 1/5 

M BO AR Aridic FiLoMx FD6.5 1 4 ODuffson GU DsE 1 Aridic Argiborell, Loamy-Skeletal 1/20 
M BO AR Aridic FiLoMx FD6.7. 3 8  ODuffson GU Dr—E 1  Psammentic/Lithic Haploboroll, Coarse-Loamy 1/12 
M BO AR Aridic FiLoMx FM1.0 2 6. Duffson GU DsE 1 Cumulic Haploboroll, Fine-Loamy 1/10 
M BO AR Aridic FiLoMx FR5.1 1 4 Duffson GU DrE 1 Fluvaquentic Endoaquolls 2/34 
M BO AR Aridic FiLoMx GAi.0 1 3. Duffson GU DrE 1 Lithic Haploboroll, Clayey-Skeletal 1/16 
M BO AR Aridic FiLoMx GA1.0 1 10  ODuffson GU DsE 1 Typic Argiboroll, Fine-Loamy 1/16 
M BO AR Aridic FiLoMx SA3.0 1 3 Duffson GU Dr— 1 Typic Argiborolls: 2-Clayey-Skeletal; 1-Fine-Loamy 3/46 
M BO AR Aridic FiLoMx SA3.0 1 18 ODuffson GU DsE 1 Typic Argiboroll, Clayey-Skeletal Mont-ic 1/46 © 
M BO AR Aridic FiLoMx SA3.0 3 11  Duffson GU DsE 1  Argiborolls: 1-Aridic, Fine-Loamy; 1-Pachic, Loamy-Skeletal; 1-Typic, Loamy-Skeletal 3/46 
M BO AR Aridic FiLoMx SA3.0 4 15  Duffson GU DsE 1. Typic Argiboroll, Clayey-Skeletal 1/46 
M BO AR Aridic FiLoMx SA4.0 1 1 Duffson GU DrE 1 Pachic Argiboroll, Fine-Loamy 1/8 

M BO AR Aridic FiLoMx SA6.4 1 2. Duffson GU DsE 1 Typic Argiboroll, Fine-Loamy 1/9 

M BO AR Aridic FiLoMx $B1.0 1 1° Evanston GM 311 1° Aridic Argiboroll, Fine-Loamy 1/15 
M BO AR Aridic FiLoMx S$B1.0 1 3. Evanston GU vB 1 1-Borollic Camborthid, Sandy-Skeletal; 1-Not sampled 2/15 
M BO AR Aridic FiLoMx SB1.0 2 7 Evanston GM 311 1 = Argiboroll 1/15 
M BO AR Aridic FiLoMx SB1.0 2 8 Duffson GU DsE 1. Aridic Argiboroll, Fine-Loamy 1/15 
M BO AR Aridic FiLoMx $B1.0 2 10 Evanston GU EvD 1. Borollic Haplargid 1/15 
M BO AR Aridic FiLoMx S$B2.4 1 2  Duffson GU Dr— 1  Mollic Eutroboratfs: 1-Fine, Mont-ic; 1-(Not sampled sufficiently) 2/14 
M BO AR Aridic FiLoMx SB2.4 1 3. Duffson GU DsE 1 Typic Eutroboralfs, Clayey-Skeletal 2/14 
M BO AR Aridic FiLoMx SB2.5 1 2  Duffson GU DrE 1 Typic Eutroboralf, Clayey-Skeletal 1/20 
M BO AR Aridic FiLoMx $S1.0 2 14  Duffson GU DrE 1° Aridic Argiboroll, Loamy-Skeletal 1/22 
M BO AR Aridic FiLoMx $S1.0 2 15 Evanston GU EvD 1. Aridic Argiboroll, Fine-Loamy 1/22 
M BO AR Aridic FiLoMx $S20 1 2. Duffson GU DsE 1 Typic Argiboroll, Fine--Loamy 1/15 
M BO AR Aridic FiLoMx $S2.0 2 10 Duffson GU DrE 1 Lithic Argiboroll, Loamy-Skeletal, Shallow 1/15 
M BO AR Afidic FiLoMx $840 2 10  Duffson GU Dr—E 1 Typic Haplargid, Clayey-Skeletal 1/43 
M BO AR Aridic FiLoMx $S5.0 3 6 Duffson GU DsE 1 Typic Argiboroll, Loamy-Skeletal 2/27 
M BO AR Aridic FiLoMx $85.0 4 13  Duffson GU DsE 1 Typic Haplargid, Fine-Loam 1/27 
M BO AR Lithic CiSkMont FD2.1 1 5 Posant GU PoF 1. Typic Eutroboralf, Fine-Loamy over Clayey-Skeletal (not Cryic) 1/8 

M BO AR _Lithic CiSkMont $840 3 21. Posant GU PoF 1 Lithic Argiboroll, Clayey-Skeletal, Shallow 1/43 
M_ BO AR Lithic CiSkMont S$S5.0 3 10  Posant GU PoF 1 __Typic Argiboroll, Loamy-Skeletal 1/27 
M BO AR _Pachic FiLoMx FD7.4 1 3 Weed GM 224 1  Mollic Cryoboralf, Loamy or Clayey-Skeletal 1/5 

M BO AR Pachic FiMont SA7.4 3 14  Fughes GM 305 2 Lithic Pachic Haploboroll, Loamy-Skeletal 1/26 
M BO AR _Pachic FiMont $S1.0 2 13 Fughes GM 305 2  Argiborolls, Fine, Mont-ic: 1-Typic; 1-Pachic 2/22 
M BO AR _ Typic CiSkMont FD6.5 1 2 Kolob GM 305 1. Typic Eutroboralf?, Loamy-Skeletal 1/20 
M BO AR _Typic CiSkMont GAi0 1 2 Kolob GM 305 1 Lithic Haploboroll, Sandy-Skeletal 1/16 
M BO AR _Typic CiSkMont GA6.0 1 2 Kolob GM 305 1° Argic Pachic Cryoboroll, Fine-Loamy 1/11 

M BO AR _Typic ClSkMont SA3.0 1 1 Kolob GM 305 1 Typic Argiborolls, Fine-Loamy to Clayey-Skeletal (not sampled sufficiently) 6/46 
M BO AR _Typic CiSkMont SB2.4 1 1 Kolob GM 305 1 _ Typic Eutroboralfs, Clayey-Skeletal 3/14 
M BO AR _Typic CiSkMont SS1.0 1 1  Kolob GM _ 305 1 __Typic Argiboroll, Clayey-Skeletal 1/22 
M BO AR_ Typic LoSkMx GA3.0 1 1  Curecanti CO 713 1  (Notsampled) 2/17 
M BO AR _ Typic LoSkMx $S1.0 2 12 Harol CO 714 1 Neither sampled sufficiently 2/22 
M BO AR _ Typic LoSkMx $S20 1 1  Curecanti CO 713 1 Notsampled sufficiently 1/15 
M BO AR _ Typic LoSkMx $S4.0 2 6. Curecanti CO 713 1  Notsampled sufficiently 1/43 
M BO AR_ Typic LoSkMx SU1.5 1 1  Curecanti CO 713 1  Notsampled sufficient! 1/23 
M BO CR RI7.6 1 3 Cryoborolls CO 811 1 Typic Cryoboroll 1/7 

M BO CR_ Abruptic FiMont $840 3-19 Cebolia GU CeE 1 Typic Haploboroll, Sandy-Skeletal 1/43 
M BO CR_  Abruptic FiMont SU1.5 2 14 Cebolia GU CeE 1 Argic Cryoboroll, Fine, Mont-ic 1/23 
M BO CR _  Abruptic FiMont SU1.7 2 4 Cebolia GU CeE 1  2-Abruptic Cryoboroll, Fine, Mont-ic; 1-Argic Cryoboroll, Fine, Mont-ic 3/9 

M BO CR _  Abruptic FiMont SU4.1 1 1° Cebolia GU CeE 1  Cryoborolls: 3-Abruptic, Fine, Mont-ic; 1-Argic, Fine-Silty 4/8 

M BO CR_Abruptic FiMont SU4.1 2 5  Cebolia GU__CeE 1 Abruptic Cryoboroll, Fine, Mont-ic 1/8 
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Great Grou Subgrou Famil ET Ph #S _ Series Surv SMU C__ Taxon Sampled No. S 
M BO CR Argic CiSkMont GA3.4 1 1 Tellura CO 746 1. Typic/Lithic Argiborolls, Clayey and Loamy- Skeletal 3/22 
M BO CR Argic ClSkMont GA50 2 5 Tellura CO 746 1. Argic Cryoborolls, Loamy- or Clayey- Skeletal 3/10 
M BO CR Argic ClSkMont GA6.2 1 2 Tellura GM 306 1 Typic Cryoboralf, Fine-Loamy 1/4 
M BO CR Argic ClSkMont RI5.0 2 4 Tellura GM 306 1 Some Clayey Soil, insufficiently sampled 1/43 
M BO CR Argic ClSkMont RI7.6 1 1. Tellura CO 746 1 1-Argic Cryoboroll, Clayey-Skeletal, Mont-ic; 1-Typic Cryoboroll 2/7 
M BO CR Argic CiSkMont SAT. al eal alellufa GM 306 1 1-Argic Cryoboroll, Clayey-Skeletal; 1-Not sampled sufficiently 2/8 
M BO CR Argic ClSkMont $S40 2 7 Tellura CO 740 1  Typic Argiboroll, Loamy-Skeletal, Mont-ic 1/43 
M BO CR Argic ClSkMont $S50 2 4 Tellura CO 740 1. Typic Argiborolls, Loamy-Skeletal 2/27 
M BO CR Argic ClSkMont $S5.0 4 12 Tellura CO 740 1 Typic Argiboroll, Loamy-Skeletal 1/27 
M BO CR Argic CiSkMont SU1.5 1 4 Tellura GM 306 1 Notsampled sufficiently 4/23 
M BO CR Argic ClSkMont SU3.1 1 1. Tellura CO 746 1° Mollic Cryoboratts, Mont-ic: 3-Clayey-Skeletal; 2-Fine 5/24 
M BO CR Argic ClSkMont SU3.1 1 2 = Tellura GM 306 1  Mollic Cryoboralfs, Mont-ic: 2-Clayey-Skeletal; 2-Fine 4/24 
M BO CR _ Argic CiSkMont SU4.1 2 4 Tellura CO 746 1  Argic Cryaquoll, Fine-Loam 1/8 
M BO CR Argic CISKMx FD6.5 2 9 Wesdy GM 222 2 Typic? Haploboroll, Sandy-Skeletal 1/20 
M BO CR Argic CISKMx FD6.5 3 13 Wesdy GM 222 2  Lithic? Eutroboralf, Loamy-Skeletal 1/20 
M BO CR Argic CISKMx FD6.7 1 #1 + Wesdy GM 222 2. Typic Argiboroll, Clayey-Skeletal 1/12 
M BO CR Argic CISKMx FD7.4 1 2 Wesdy GM 222 2 (not sampled) 1/5 
M BO CR Argic CISKMx FL3.4 1 3 Wesdy GM 222 2 Mollic Cryoboralf, Loamy-Skeletal 1/10 
M_ BO CR _ Argic CISKMx FM1.7 1 1 Wesd GM 222 2  (Notsampled 1/9 
M BO CR Argic CoLoMx GA4.0 1 1 Bassel TA BaE 1 Argic Pachic Cryoborolls, Loamy-Skeletal 1/12 
M BO CR Argic CoLoMx GA40 1 4 Bassel TA BaF 1 Argic Pachic Cryoboroll, Clayey-Skeletal 1/12 
M BO CR Argic CoLoMx SA7.4 1 4  Bassel TA BaE 1 Typic Argiboroll, Fine 1/26 
M BO CR Argic CoLoMx SB1.0 1 6. Bassel TA BaE 1 Lithic Camborthid, Skeletal 1/15 
M BO CR Argic CoLoMx SU1.5 1 15  Bassel TA BaE 1 Typic Argiboroll, Fine 1/23 
M BO CR Argic CoLoMx SU3.1 1 3. Bassel TA BaF 1 Typic Cryoboralf, Fine-Loamy 1/24 
M BO CR Argic CoLoMx SU3.1 2 9 Bassel TA BaE 1. Argic Pachic Cryoboroll, Loamy-Skeletal 1/24 
M BO CR Argic CoLoMx §U3.1 2 13  Bassel TA BaF 1 Argic Pachic Cryoboroll, Loamy-Skeletal 1/24 
M BO CR Argic CoLoMx SU3.2 1 2 _ Bassel TA __BaE_1__Typic Argiboroll, Sandy-Skeletal over Loamy-Skeletal 1/4 
M BO CR Argic FiLo/Frag, Mx GA3.4 1 4 Ruby GU RuE 1 Typic Argiborolls, Loamy-Skeletal 2/22 
M BO CR Argic FiLo/Frag, Mx GA3.4 3 11 Ruby GU RyE 1 Lithic Argiborolls, Sandy-Skeletal 4/22 
M BO CR Argic FiLo/Frag, Mx GA3.4 3 12 Ruby GU RuE 1  Lithic & Pachic Argiborolls, Fine-Loamy and Loamy-Skeletal 2/22 
M BO CR Argic FiLo/Frag, Mx $S4.0 1 4 Ruby GU RuE 1. Mollic Ustifluvent, Coarse-Loamy over Fragmental 1/43 
M BO CR Argic FiLo/Frag, Mx S$S4.0 1 27 Ruby GU RyE 1 Typic Cryoboroll, Fine-Loamy 1/43 
M BO CR Argic FiLo/Frag, Mx SU1.5 1 10 Ruby GU RyE 1. Argic Cryoboroll, Fine-Loamy 1/23 
M BO CR Argic FiLo/SaSk, Mx SU20 1 1 Cabin TA CaA 1  Psammentic/Typic Cryoborolls, Loamy- Skeletal over Sandy-Skeletal 2/15 
M BO CR Argic FiLo/SaSk, Mx SU2.0 1 7 Cabin TA CaE 1 Typic Cryoboroll, Coarse-Loamy over Sandy-Skeletal 1/15 
M BO CR Argic FiLo/SaSk, Mx SU3.1 2 14 Cabin TA CaE 1 Argic Cryoboroll, Fine-Loamy over Clayey-Skeletal 1/24 
M BO CR Argic FiLo/SaSk, Mx SU4.1_ 1 2 Cabin TA _CaE_ 1 Argic Cryoboroll 1/8 
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Great Grou Subgrou! Famil ET Ph #S__ Series Surv SMU C __ Taxon Sampled No.S 
M BO CR Argic FiLoMx FD6.5 2 11 Youga GU YgE 1 Typic Eutroboralf and Typic Argiboroll, both Loamy-Skeletal 2/20 
M BO CR Argic FiLoMx FD6.7 3 9 Kezar GU KcE 1  Psammentic Haploboroll, Sandy-Skeletal 1/12 
M BO CR Argic FiLoMx FD7.0 1 2 Kezar GU KcE 1 Typic Argiboroll, Coarse-Loamy 1/13 
M BO CR Argic FiLoMx FM1.0 1 4 Youga GU YgE 1  Pachic Argiboroll, Loamy-Skeletal 1/10 
M BO CR Argic FiLoMx FR5.1 4 16 = Kezar GU KcE 1  Aluvaquentic Endoaquolls 2/34 
M BO CR Argic FiLoMx FR5.1 4 17 Youga GU YgE 1 Typic Endoaquoll 1/34 
M BO CR Argic FiLoMx GA10 2 5 Kezar GU KcE 1 Psammentic? Camborthid, Sandy-Skeletal 1/16 
M BO CR Argic FiLoMx GA3.0 1 4 Youga GU YgE 1 Lithic Argiboroll, Loamy-Skeletal, Shallow 1/17 
M BO CR Argic FiLoMx RI5.0 3 16 Kezar GU KcE 1 1-Typic Endoaquoll, Fine-Loamy; 1-Terric Borosaprist 2/43 
M BO CR Argic FiLoMx SA3.0 1 5 Youga GU YgE 1 Typic/Lithic Argiboroll, Loamy-Skeletal 1/46 
M BO CR Argic FiLoMx SA7.4 1 2. Kezar GU KcE 1. Pachic Argiboroll, Fine-Loamy, Mixed 1/26 
M BO CR Argic FiLoMx SA/7.4 1 3. Youga GU YgE 1 Typic Argiboroll, Loamy-Skeletal 1/26 
M BO CR Argic FiLoMx SA74 2 7 Lucky GU LhF 1 Typic Argiboroll, Fine-Loamy 2/26 
M BO CR Argic FiLoMx $S10 1 8 Lucky TA LuE 1 Typic Argiboroll, Fine-Loamy 1/22 
M BO CR Argic FiLoMx $820 1 3. Kezar GU KcE 1 Typic Argiborolls, Sandy-Skeletal 2/15 
M BO CR Argic FiLoMx S$S20 1 6 Youga GU YgE 1 Lithic Haploboroll, Loamy-Skeletal 1/15 
M BO CR Argic FiLoMx $S20 1° 8 Lucky TA LuF 1 Typic Argiboroll, Loamy-Skeletal 1/15 
M BO CR Argic FiLoMx SS4.0 2 15 Youga GU YgE 1 Typic Argiboroll, Loamy-Skeletal 1/43 
M BO CR Argic FiLoMx $85.0 3 8 Lucky GU LhF 1 Typic Argiborolls, Loamy 2/27 
M BO CR Argic FiLoMx SUP 24 7 ollucky GU LhF 1 = Argic Cryoboroll, Loamy-Skeletal 1/23 
M BO CR Argic FiLoMx SU3A” 7 4 tic TA __LuF 1 Typic Cryoboralf, Clayey-Skeletal 1/24 
M BO CR Argic FiMont FM1.5 2 7 Jerry GM 306 2 = Argic Pachic Cryoboroll, Loamy-Skeletal W117 
M BO CR Argic FiMont FM1.5 2 9 Mayoworth TA MhF 1° Argic Pachic Cryoboroll, Loamy-Skeletal 1/17 
M BO CR Argic FiMont FR5.1 1 8 Mayoworth TA MhF 1 Fluvaquentic Endoaquolls 1/34 
M BO CR Argic FiMont GA5.0 2 6 Youman GU YpE 1 Typic Cryoboroll, Loamy-Skeletal 1/10 
M BO CR Argic FiMont GA6.0 1 3 Youman GU YpE 1. Argic Pachic Cryoboroll, Fine, Mont-ic 1/11 
M BO CR Argic FiMont GA6.0 1 4 Mayoworth TA MhF 1° Argic Pachic Cryoboroll, Fine, Mont-ic 1/11 
M BO CR Argic FiMont RI5.0 3 15 Jerry GU JeE 1  Pachic Endoaquoll, Clayey-Skeletal 1/43 
M BO CR Argic FiMont SA3.0 1 6 Mayoworth TA MbhF 1 1-Mollic Eutroboralf (remains of Argiboroll with A horizons removed); 1-(Not sampled) 2/46 
M BO CR Argic FiMont SA4.0 1 3. Gothic TA GoE 1 Pachic Argiboroll, Loamy-Skeletal 1/8 
M BO CR Argic FiMont SA6.4 2 5 Youman GU YpE 1 Typic Argiboroll, Fine, Mont-ic 2/9 
M BO CR Argic FiMont SA6.4 2 6. Passar GU YpE 2  Pachic Argiboroll, Fine, Mont-ic 1/9 
M BO CR Argic FiMont SA7.4 1 5  Mayoworth TA MhF 1 Typic Argiborolls, Clayey-Skeletal, Mont-ic 2/26 
M BO CR Argic FiMont SA7.4 2 10 Mayoworth TA MhF 1 1-Lithic Argiboroll, Fine-Loamy; 1-Typic Argiboroll, Loamy-Skeletal 2/26 
M BO CR Argic FiMont SA7.4 4 17 Youman GU YpE 1 1-Typic Argiboroll, Fine, Mont-ic; 1-Lithic Haploboroll, Loamy-Skeletal 2/26 
M BO CR Argic FiMont SA75 1 3  Mayoworth TA MhF 1 Cryoborolls: 1-Argic, Clayey-Skeletal; 1-Argic Pachic, Fine-Loamy 2/8 
M BO CR Argic FiMont SB2.4 1 7 Mayoworth TA MhF 1 Typic Hapustalf, Fine, Mont-ic 1/14 
M BO CR Argic FiMont SB2.5 1 4 Youman GU YpE 1 Typic Eutroboralfs, 1-Clayey-Skeletal; 1-Loamy-Skeletal 2/10 
M BO CR Argic FiMont $S1.0 1 9 Mayoworth TA MhF 1 Notsampled sufficiently 1/22 
M BO CR Argic FiMont $820 1 7 Gothic TA GoE 1  Notsampled sufficiently 1/15 
M BO CR Argic FiMont $S40 1 5 Youman GU YpE 1 Typic Argiborolls, Loamy-Skeletal (over: 1-Fine Mont-ic; 1-Sandy-Skeletal) 6/43 
M BO CR Argic FiMont $85.0 3 11 Youman GU YpE 1  Argiborolls: 1-Pachic, Loamy-Skeletal; 1-Typic, Clayey-Skeletal 2/27 
M BO CR Argic FiMont SUIS 1 5 Jenny GM 306 2 4-Argic Pachic Cryoborolls, Loamy-Skeletal; 1-Not sampled sufficiently 5/23 
M BO CR Argic FiMont SU1.5 71 11 Mayoworth TA MhF 1 Typic Cryoboroll, Loamy-Skeletal 1/23 
M BO CR Argic FiMont SU3.1. 1 5 Mayoworth TA MhF 1 Mollic Cryoboralfs, Fine, Mont-ic 3/24 
M BO CR Argic FiMont SU3.1 2 8 Jerry GM 306 2 Argic Pachic Cryoboroll, Fine, Mont-ic 1/24 
M BO CR Argic FiMont SU3.1_ 2 11 __Mayoworth TA __MhF 1 _2-Typic Cryoboralfs, Fine, Mont-ic; 1-Argic Pachic Cryoboroll, Fine-Loamy 3/24 
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Great Group _ Subgroup Family ET Ph #8 _ Series Surv SMU C__ Taxon Sampled No. S 
M BO CR Argic LoSkMx FD2.1 1 2 Quander CO 531 2 Typic Argiboroll, Clayey-Skeletal, Mont-ic (not Cryic) 1/8 
M BO CR Argic LoSkMx FD3.1 feel JESS CO 719 1 Typic Cryoboroll, Sandy-Skeletal over Fragmental 3/9 
M BO CR Argic LoSkMx FD3:3) 8 lee, JESS CO 719 1. Argic Cryoboroll, Loamy-Skeletal 1/3 
M BO CR Argic LoSkMx P41 <4 8 ESs CO 719 1 (not sampled sufficiently) 2/5 
M BO CR Argic LoSkMx GA4.0 2 2 Ess CO 719 1. Argic Cryoborolls, Loamy-Skeletal 4/12 
M BO CR Argic LoSkMx soos) §l oa) SESS CO 719 1° Typic Argiboroll, Loamy-Skeletal 1/27 
M BO CR Argic LoSkMx SU1.5 1 3 Quander GM 245 2. Argic Cryoboroll, Fine-Loamy 1/23 
M BO CR Argic LoSkMx SU5> “2 12° Ess CO 719 1 Notsampled sufficiently 2/23 
M BO CR Argic LoSkMx FD2.3. 1 3 Woodhall GU WoF 1 Lithic Haploboroll, Sandy-Skeletal 3/6 
M BO CR Argic LoSkMx FD6.7 2 6 Woodhall GM 307 1  Pachic Haploboroll, Loamy-Skeletal 1/12 
M BO CR Argic LoSkMx FD7.1 2 5 Woodhall GU WoF 1 _Lithic Haploboroll, Sandy-Skeletal 1/11 
M BO CR Argic LoSkMx FM1.5 1 1  Quander CO 746 2  Pachic Cryoborolls 2/17 
M BO CR Argic LoSkMx GA3.4 1 2 Quander CO 764 1. Typic Argiborolls, Loamy- and Clayey- Skeletal 3/22 
M BO CR Argic LoSkMx GA3.4. 1 5 Woodhall GU WoF 1 Typic Argiboroll, Loamy-Skeletal 2/22 
M BO CR Argic LoSkMx GA3.4 1 13 Quander CO 750 3 Typic Argiboroll, Clayey-Skeletal 1/22 
M BO CR Argic LoSkMx GA4.0 2 3 Quander CO 746 2 4-Argic & 2-TypicCryoborolls, Loamy-Skeletal 6/12 
M BO CR Argic LoSkMx GA5.0 1 2 Quander OU 711 1 = Argic Cryoboroll, Loamy-Skeletal 1/10 
M BO CR Argic LoSkMx GA6.0 2 6. Hodden CO 748 1. Argic Pachic Cryoboroll, Fine, Mont-ic 1/11 
M BO CR Argic LoSkMx GA7.0 1 1  Quander CO 746 2 Typic Cryumbrept 1/3 
M BO CR Argic LoSkMx RI7.6 1 2 Quander CO 746 2 = Argic Cryoboroll, Fine-Lomy 1/7 
M BO CR Argic LoSkMx SA6.4 1 = 1 Woodhall GM 307 1  Pachic Haploboroll, Sandy-Skeletal 1/9 
M BO CR Argic LoSkMx SS4.0 1 1 Quander CO 764 1. Typic Argiborolls: 2-Clayey-Skeletal; 1-Loamy-Skeletal 3/43 
M BO CR Argic LoSkMx $S4.0 1 26 Quander CO 750 3  Typic Argiborolls, Loamy-Skeletal over Fine-Loamy 2/43 
M BO CR Argic LoSkMx $84.00 2 8 Quander CO 750 3 Notsampled sufficiently 1/43 
M BO CR Argic LoSkMx SS4.0 3 16 Quander CO 766 2  Borollic Haplargid, Clayey-Skeletal 1/43 
M BO CR Argic LoSkMx S$S4.0 3 24 Woodhall GU WoF 1 Lithic Haploboroll, Sandy-Skeletal over Fragm. 1/43 
M BO CR Argic LoSkMx SS40 3 25 Ess OU 719 1 1-Typic Argiboroll, Loamy-Skeletal; 1-Haplargid 2/43 
M BO CR Argic LoSkMx SS5.0 1 2 Quander CO 750 3 1-Typic Argiboroll, Clayey-Skeletal; 2-Not sampled sufficiently 3/27 
M BO CR Argic LoSkMx SS5.0 4 14 Woodhall GU WoF 1 Lithic Argiborolls, Sandy- over Loamy-Sk. 3/27 
M BO CR Argic LoSkMx SU1.5 1 6 Woodhall GM 307 1. Argic Pachic Cryoborolls, Fine-Loamy 2/23 
M BO CR Argic LoSkMx SU1.5 2 13 Quander CO 764 1. Argic Cryoboroll, Loamy-Skeletal 1/23 
M BO CR Argic LoSkMx SU1.7 2 3 Quander CO 746 2  Argic Pachic Cryoboroll, Loamy-Skeletal 1/9 
M BO CR ArgicLithic LoMx $S4.0 2 9 Carbol GU CaF 1 Boralfic Argiboroll, Clayey-Skeletal 1/43 
M BO CR _ Argic Pachic FiLoMx FM1.7 1 2  Clayburn GM 245 1. Pachic Cryoboroll 1/9 
M_ BO CR _Argic Pachic FiLoMx $S4.0 3 17 Clayburn GM 245 1 Pachic Argiboroll, Clayey-Skeletal 1/43 
M BO CR _ Argic Pachic FiMont FL3.4 1 2 Wetopa GM 222 1  Mollic/Typic Cryoboralf, Clayey-Skeletal 1/10 
M BO CR _  Argic Pachic FiMont FM1.0 1 1 Wetopa GM 222 1  Pachic Argiboroll, Fine-Loamy 3/10 
M BO CR _ Argic Pachic FiMont FM1.5 1 3 Wetopa GM 222 1  Argic Pachic Cryoboroll, Clayey-Skeletal 1/17 
M BO CR _ Argic Pachic FiMont FM1.5 2 6 Wetopa GM 222 1  Argic Pachic Cryoborolls, Fine-Loamy to Clayey-Skeletal 3/17 
M BO CR _ Argic Pachic FiMont RI5.0 3 14 Cochetopa GU CoE 1  (Notsampled sufficient 1/43 
M_ BO CR_Boralfic CiSkMont RJ10.1. 2 8 Sunshine GU SuE 1 Typic Cryaquept 1/22 
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Great Group _ Subgroup Family ED Ph #S Series Surv SMU C__ Taxon Sampled No. S 
M BO CR _ Boralfic FiLoMx FD6.7_ +1 4 Mcintyre TA Mn 1 Typic Eutroboralf, Fine-Loamy 1/12 
M BO CR _ Boralfic FiLoMx FD7.0 2 9 Mcintyre TA MnF 1 Cryoboroll of some kind 2/13 
M BO CR Boratfic FiLoMx FD7.4 1 5  Mclntyre TA MnF 1 Typic Cryoboralf, Loamy-Skeletal 1/5 
M BO CR _Boralfic FiLoMx FL3.4 2 8 Mcintyre TA MnE 1 Lithic Cryochrepts, Fine-Loamy 2/10 
M BO CR_ Borallic FiLoMx FM1.5 1 5 Mcintyre TA MnE 1° Argic Pachic to Boralfic Cryoborolls, Fine-Loamy and Loamy-Skeletal 5/17 
M BO CR _ Boratfic FiLoMx FM1.5 2 10 Mcintyre TA MnE 1 Argic Pachic Cryoboroll, Loamy-Skeletal 1/17 
M BO CR _Boralfic FiLoMx FM1.7 1 4 Mcintyre TA MnE 1 Typic to Argic Pachic Cryoborolls 2/9 
M BO CR_Boralfic FiLoMx GA6.0 2 8 Mclntyre TA Mn 1 Boralfic Cryoboroll, Fine-Loamy 1/11 
M BO CR _ Boralfic FiLoMx GA6.0 2 11° Mclntyre TA MnF 1° Argic Cryoboroll, Loamy-Skeletal 1/11 
M BO CR _ Boralfic FiLoMx SA7.4 2 11 Mcintyre TA MnF 1 Lithic Haploboroll, Sandy-Skeletal 1/26 
M BO CR _ Boralfic FiLoMx SU3.1 1 6 Mcintyre TA MnE 1 Mollic Cryoboralf, Fine, Mont-ic 1/24 
M BO CR _ Boralfic FiLoMx SU3.1 2 12 Mclntyre TA Mn 1 Typic Cryoboralf, Fine-Loamy 1/24 
M_ BO CR_Boralfic FiLoMx SU3.2 1 3 Mcintyre TA __MnF 1 __Typic Argiboroll, Loamy-Skeletal 1/4 
M BO CR _ Boralfic FiMont FD6.2 1 1 + Powderhorn GU PwE 1  Mollic (bordering on Typic) Eutroboralf, Clayey-Skeletal 1/4 
M BO CR _ Boralfic FiMont SA75 1 2 Mord GU MoE 1 Boralfic Cryoboroll, Fine, Mont-ic over Clayey-Skeletal 1/8 
M BO CR _ Boratic FiMont SA7.5 3 5 Powderhorn GU PwE 1 Argic Pachic Cryoboroll, Sandy-Skeletal 1/8 
M BO CR _ Boralfic FiMont $S4.0 1 2 Mord GU MoE 1 Typic Argiboroll, Fine-Loamy 2/43 
M BO CR _ Boratfic FiMont $S4.0 1 3 Powderhorn GU PwE 1 Pachic Argiboroll, Clayey-Skeletal 1/43 
M BO CR _ Boratfic FiMont $S4.0 2 14 Powderhorn GU PwE 1 1-Typic Haploboroll, Loamy-Skeletal; 1-Boralfic Argiboroll, Clayey-Skeletal 2/43 
M BO CR_Boralfic FiMont SU1.5 1 9 Powderhorn GU PwE 1 Argic Cryoboroll, Loamy-Skeletal 1/23 
M BO CR _Lithic LoSkMx FD1.1 1 3 Spring Creek GU DsE 2 _ Lithic Argiboroll (not Cryic) 2/8 
M BO CR _Lithic LoSkMx FM1.0 1 5 Eyre TA EyF 1 (Not sufficiently sampled) 1/10 
M BO CR _Lithic LoSkMx FM1.5 2 8 Eyre TA EyF 1 Pachic Cryoboroll, Coarse-Loamy 1/17 
M BO CR _ Lithic LoSkMx GA3.0 2 5 _ Spring Creek GU DsE 2 _Lithic Argiboroll, Clayey-Skeletal 1/17 
M BO CR _Lithic LoSkMx GA3.0 2 6 Cheadle GU LhF 2 Lithic Haploboroll, Loamy-Skeletal W17 
M BO CR _Lithic LoSkMx GA3.4 2 9 Cheadle GU LhF 2 Lithic Argiboroll, Clayey-Skeletal over Fragm. 1/22 
M BO CR _ Lithic LoSkMx SB1.0 1 2 Spring Creek GU DsE 2 _ Lithic Haploboroll, Loamy 1/15 
M BO CR _eLithic LoSkMx SB1.0 2 9 Spring Creek GU DsE 2 _Lithic Haplargid, Loamy-Skeletal 1/15 
M BO CR _Lithic LoSkMx SB24 1 6 Eyre TA EyF 1 Lithic Haploboroll, Loamy 1/14 
M BO CR_Lithic LoSkMx $S4.0 2 11 Spring Creek GU DsE 2 _ Lithic Haploboroll, Loamy-Skeletal over Fragm. 1/43 
M BO CR _Lithic LoSkMx SS5.0 3 7 Spring Creek GU DsE 2 _Lithic Argiboroll, Clayey-Skeletal 1/27 
M BO CR _eLithic Argic LoSkMx FD2.1 1 3 Bushvalley CO 719 2. Typic Eutroboralf (not Cryic) 2/8 
M BO CR _eLithic Argic LoSkMx FD3.1 1 2  Bushvalley CO 719 2  Lithic Cryumbrept, Loamy-Skeletal over Fragmental 3/9 
M_ BO CR _Lithic Argic LoSkMx SU3.1 2 7 Bushvalley CO 719 2 Notsampled sufficiently 1/24 
M BO CR_Pachic FiLoMx FM1.7_ 2 5 _ Taterheap GM__220 1 Pachic Cryoboroll, Fine-Loamy 1/9 
M BO CR _ Typic CoLoMx FL257—=2>" 3 Dinnen TA DnF 1 Typic Cryoboralf, Clayey-Skeletal 1/7 
M BO CR _  Typic CoLoMx FL2.6 1 1  Sawcreek TA ScE 1_ Typic Cryoboralf, Loamy-Skeletal 1/4 
M BO CR _ Typic CoLoMx FL3.5 1 4 Dinnen TA DnF 1_ Typic Cryoboralf, Fine-Loamy, Mixed 1/9 
M BO CR_Typic CoLoMx FM1.7 2 6. Dinnen TA DnF 1  Mollic Cryoboralf, Clayey-Skeletal 1/9 
M BO CR _  Typic CoLoMx RI5.0 3 17 Teoculli TA TeE 1. 1-Argic Endoaquoll, Fine-Loamy; 1-Euic Medisaprist 2/43 
M BO CR_Typic CoLoMx SU1.7_ 1 1 Dinnen TA__DnF_1__Typic Cryoborolls, Coarse-Loamy 2/9 
M BO CR_Typic FiLo/Sa-SaSk,Mx GA3.4 2 7  Monchego CO 748 2 _ Typic Haploboroll? 1/22 
M BO CR_Typic FiLoMx FMi.7 2 8 Tilton TA TIF 1. Argic Pachic Cryoboroll, Loamy-Skeletal 1/9 
M BO CR _ Typic FiLoMx GA5.0 1 4 Tilton TA TIF 1. Argic Pachic Cryoboroll, Clayey-Skeletal 1/10 
M BO CR _ Typic FiLoMx GA6.0 2 9 Tilton TA TIF 1° Argic Pachic Cryoboroll, Fine-Loamy 1/11 
M BO CR _ Typic FiLoMx GA6.2 1 4 Tilton TA TIE 1 Typic Cryoboralf, Fine, Mont-ic 1/4 
M BO CR _ Typic FiLoMx SA75 2 4 Tilton TA TIF 1. Argic Pachic Cryoboroll, Loamy-Skeletal 1/8 
M BO CR _ Typic FiLoMx $S4.0 3 22 Redcloud GU RcE 1 Ustollic Camborthid, Loamy- over Sandy-Sk. 1/43 
M BO CR _ Typic FiLoMx SU3.1 2 10 Emerald TA EmF 1 Argic Pachic Cryoboroll, Fine-Loamy 1/24 
M BO CR_Typic FiLoMx SU3.2_ 1 4 _ Tilton TA__TIE 1 Pachic Argiboroll, Loamy-Skeletal 1/4 
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Soils by Soil Taxon 


—-—---— Soll Map ped————— 


Great Group _ Subgroup Family El Ph #S _ Series Surv SMU C__ Taxon Sampled No. S 
M BO CR _ Typic FiMont FD6.5 1 5 Leaps GU LeE 1 Mollic Eutroboralt 1/20 
M BO CR _ Typic FiMont FM1.0 1 2 Leaps GU LeE 1  Pachic Argiboroll, not Skeletal 1/10 
M BO CR_ Typic FiMont FM1.7 2 7 Leaps TA LIF 1° Argic Pachic Cryoboroll, Clayey-Skeletal 1/9 
M BO CR_Typic FiMont GA6.2. 1 3 Leaps TA__LIF__1__Mollic Cryoboratf, Fine, Mont-ic 1/4 
M BO CR _Typic LoMx Shallow FL4.0 1 1 Bucklon TA BuF 1  (Notsampled sufficiently) 1/2 
M BO CR _Typic LoMx Shallow GA5.0 1 3 _ Bucklon TA _BuF 1 Argic Cryoboroll, Loamy-Skeletal 1/10 
M BO CR _Typic LoSkMx FD6.7 3 7 Broad Canyon GM 228 1 (not sampled sufficiently) 1/12 
M BO CR _ Typic LoSkMx FD7.0 1 1  Wareagle CO 762 1  Typic Eutroboralf, Clayey-Skeletal 1/13 
M BO CR _ Typic LoSkMx FD7.0 2 7 Wareagle CO 762 1 Typic Cryoboroll, Sandy/Loamy-Skeletal 1/13 
M BO CR _ Typic LoSkMx FD8.3 1 1  Wareagie CO 762 1 Typic Cryoboralf, Loamy-Skeletal 1/3 
M BO CR _ Typic LoSkMx FL3.7 1 2 Broad Canyon GM 227 1° Cryoboralf 1/5 
M BO CR _ Typic LoSkMx FR5.1 4 18 Supervisor TA SuF 1° Argic Endoaquoll 1/34 
M BO CR _ Typic LoSkMx FR5.8 1 5 Broad Canyon GM 228 1. Argic and Fluvaquentic Cryaquolls, Loamy-Skeletal 2/9 
M BO CR _Typic LoSkMx GA7.6 1 3 Broad Canyon GM_ 227 1 _ Typic/Pergelic Cryoboroll, Loamy-Skeletal 1/3 
M BO CR _ Typic SaMx FD8.1. 3 7 Tomichi TA TpE 1 Typic Cryumbrept, Sandy-Skeletal 2/9 
M BO CR _ Typic SaMx GA6.0 1 5 Tomichi TA ToE 1. (Notsampled sufficiently) 1/11 
M BO CR _  Typic SaMx GA7.5 1 3. Tomichi TA TpE 1 Typic Cryumbrept 1/3 
M BO CR_Typic SaMx SU2.0 1 4  Tomichi TA__ToF 1 Typic Cryoborolls, 3-Sandy-Skeletal; 1-Loamy-Skeletal 4/15 
M BO CR_ Typic SaSkMx FD8.2 1 1 Pierian TA PnE 1 Entic/Tpic Cryumbrept, Sandy-Skeletal 2/3 
M BO CR_ Typic SaSkMx RI8.0 1 2. Pierian TA PnE 1  Cumulic or Typic Cryaquoll, Coarse-Loamy 1/17 
M BO CR _ Typic SaSkMx SUI1.7 1 2 Tine TA TnE 1 Notsampled 1/9 
M BO CR _ Typic SaSkMx $U20 1 2 Pierian TA PeA 1 Typic Cryoborolls, Sandy-Skeletal 2/15 
M BO CR _ Typic SaSkMx sU20; <1 93° dine TA nA 1. Argic Cryoborolls, Sandy-Skeletal 2/15 
M BO CR _ Typic SaSkMx SU2.0 1 5 Pierian TA PnA 1 Typic Cryoborolls, Loamy-Skeletal 2/15 
M BO CR _ Typic SaSkMx SU20 1 6 Tine TA TnE 1 Typic Cryoborolls, Sandy-Skeletal 2/15 
M BO CR_Typic SaSkMx SU4.1_ 1 3-_—Pierian TA__PnA_1__Argic Cryoboroll 1/8 
M BO CR_Typic SaSkMx Shallow GA1.0 1 1 Piloni CO 735 1 _Lithic Haploboroll and Typic Argiboroll (both shallow) 3/16 
M BO HA _ Cumulic FR5.3 1 ~=1 __Haploborolls GM_ 302 1 _ Fluvaquentic Cryaquoll 2/9 
M BO HA Lithic LoMx FD1.1 1 2  Corpening GU DrE 2 Lithic Argiboroll, Clayey-Skeletal 1/8 
M BO HA Lithic LoMx SA3.0 3 10 Corpening GU DrE 2 Lithic Argiborolls, Clayey-Skeletal 1/46 
M BO HA Lithic LoMx SA6.4 2 4  Corpening GU DrE 2 _Lithic Haploboroll, Loamy-Skeletal 2/9 
M_ BO HA Lithic LoMx S$S1.0 1 3  Corpenin GU DrE_ 2 _Lithic Camborthid, Loam 1/22 
M BO HA Lithic LoSkMx FD1.1 1 4 Cathedral GU KcE 2 Lithic & Typic Argiborolls, Loamy-Skeletal 4/8 
M BO HA Lithic LoSkMx FD2.1 1 4 Cathedral GU KcE 2 (Notsampled sufficiently) 1/8 
M BO HA Lithic LoSkMx SA74 2 6. Cathedral GU KcE 2 Psammentic Haploboroll, Sandy-Skeletal 1/26 
M_ BO HA _Lithic LoSkMx S95. Une noon ELO GM 335 2 _Lithic Haploboroll, Sandy-Skeletal 2/27 
M BO HA Pachic CoLoMx SA7.4 1 1° Coberly GM 335 3 Pachic Argiboroll, Fine-Loamy 1/26 
M_ BO HA_Pachic CoLoMx $S1.0 1 2  Coberl GM _ 335 3 _ Pachic Haploboroll, Coarse-Loam 1/22 
M BO HA Torriorthentic FiLo/Frag Mx FM1.0 1 3. Hopkins GU PhF 2  Pachic Haploboroll, Sandy-Skeletal 1/10 
M BO HA Torriorthentic FiLo/Frag Mx GA1.0 2 7 Hopkins GU PhF 2  Torriorthentic Haploboroll, Loamy-Skeletal over Fragmental 1/16 
M BO HA Torriorthentic FiLo/Frag Mx GA3.0 1 3. Hopkins GU PhF 2 Lithic Argiboroll, Loamy-Skeletal 2/17 
M BO HA Torriorthentic FiLo/Frag Mx GA3.0 2 8 _ Hopkins GU PhF 2. Typic Argiboroll, Loamy-Skeletal 1/17 
M BO HA Torriorthentic FiLo/Frag Mx SA3.0 2 7 Hopkins GU PhF 2 _ Haploborolls: 2-Lithic, Loamy-Skeletal; 1-Pachic, Loamy-Skeletal; 1-Typic, Fine-Loamy 4/46 
M BO HA Torriorthentic FiLo/Frag Mx SA3.0 3 12 Hopkins GU PhF 2 Lithic Haploboroll, Loamy-Skeletal 1/46 
M BO HA Torriorthentic FiLo/Frag Mx SA4.0 2 4 Hopkins GU PhF 2 Lithic Argiborolls, Clayey-Skeletal over Loamy-Skeletal 2/8 
M BO HA_ Torriorthentic FiLo/Frag Mx SA6.4 1 3. Hopkins GU PhF 2 Typic Haploborolls: 2-Fine-Loamy; 1-Sandy- Skeletal 3/9 
M BO HA Torriorthentic FiLo/Frag Mx SA7.4. 2 8 _ Hopkins GU PhF 2 Typic Haploboroll, Sandy-Skeletal 1/26 
M BO HA Torriorthentic FiLo/Frag Mx SB2.4 1 4° Hopkins GU PhF 2 Lithic Haploboroll, Clayey-Skeletal 1/14 
M BO HA Torriorthentic FiLo/Frag Mx S$S1.0 1 5 Hopkins GU PhF 2 Typic Argiboroll, Clayey-Skeletal over Fragemental 1/22 
M BO HA Torriorthentic FiLo/Frag Mx $84.0 2 13 Hopkins GU PhF 2 Lithic Haploboroll, Loamy-Skeletal 1/43 
M BO HA _Torriorthentic FiLo/Frag Mx SU1.5 1 +8 Hopkins GU PhF 2  Argic Cryoboroll 1/23 
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Soils by Soil Taxon 


—--—--—— Soll Mapp ed————— 


Great Group _ Subgroup Family ET Ph #S__ Series Surv SMU C__ Taxon Sampled No.S 
_M BO HA Torriorthentic LoSkMx FM1.0 2 7 Mergel GU PmF 2  Pachic Haploboroll, Fine-Loamy 1/10 
M BO HA. Torriorthentic LoSkMx GA1.0 2 8 Mergel GU PmF 2_ Torriorthentic Haploboroll, Loamy-Skeletal 1/16 
M BO HA Torriorthentic LoSkMx SS1.0 1 6 Mergel GU PmF 2 Argiboroll 1/22 
M BO HA __Torriorthentic LoSkMx $82.0 1 5 Mergel GU PmF 2_Lithic Haploboroll, Sandy-Skeletal 1/15 
Unclassified 
X XX XX FR5.1 1 3. Alluvial land GU Aw 1 Fluvaquentic/Psammentic Endoaquolls; or Fluvaquentic Argiaquolls; or Typic Fluvaquents 8/34 
X XX xX FR5.1 1 7 Alluvial land TA Ad 1 Fluvaquentic/Psammentic Endoaquolls; or Fluvaquentic Argiaquolls; or Typic Fluvaquents 1/34 
X XX XX FR5.1 3 11° Alluvial land GU Aw 1 Fluvaquentic/Psammentic Endoaquolls; or Fluvaquentic Argiaquolls; or Typic Fluvaquents 1/34 
X XX XX FR5.1 4 14 Alluvial land GU Aw 1 Fluvaquentic/Psammentic Endoaquolls; or Fluvaquentic Argiaquolls; or Typic Fluvaquents 3/34 
X XX XX FR5.3. 2 3. Alluvial land TA Ad 1° Argic Cryaquoll/Fluvaquentic Cryaquoll 1/9 
X XX xX FR5.4 1 3. Alluvial land TA Ad 1 (Not sampled) 1/9 
X XX xX GA7.0 1 2 Alluvial land GU Aw 1 Entic/Typic Cryumbrept, Silty over Loamy-Skeletal 1/3 
X XX X RI5.0 1 1 Alluvial land GU Aw 1 4-Terric Borosaprists, Clayey; 1-Fluvaquentic Borosaprist, Clayey 5/43 
X XX xX RI5.0 2 5 Alluvial land GU Aw 1 Fluvaquentic Endoaquoll (Clayey) 1/43 
X XX xX RI5.0 3 13 Alluvial land GU Aw 1 Typic/Fluvaquentic Haplaquents, Clayey 3/43 
X XX XX RI6.0 1 4 Alluvial land GU Aw 1 Fluvaquentic Cryaquoll 1/14 
X XX XX RI7.0 1 3. Alluvial land GU Aw 1 Typic Endoaquolls, Loamy 2/16 
X XX XX RI8.0 2 6 = Alluvial land GU Aw 1. Argic Pachic Cryaquoll, Silty 1/17 
X XX XX SA3.0 1 2 Alluvial land GU Aw 1 Lithic Argiboroll, Loamy-Skeletal 1/46 
X XX xX $S1.0 1 7 Alluvial land TA__Ad__1__Pachic Argiboroll, Fine or Fine-Silty 1/22 
X XX XX FD6.1 1 1  RockLand GM 900 1 (Very shallow, very stony) 1/8 
X XX XX FD6.1 1 3 Rockland TA RI 1 (soil not sufficiently sampled) 1/8 
X XX XX FD6.2 1 3. Rockland TA RI 1 Typic Eutroboralf? 1/4 
X XX XX FD6.5 3 16 Rock outcrop TA Ro 1 Typic Eutroboralf, Clayey/Loamy-Skeletal 1/20 
X XX XX FD6.7 3 12 Rock outcrop TA Ro 1 Notsampled 1/15 
X XX xX FD7.1 1 2 Rockland TA RI 1 Lithic/Typic Ustochrept, Sandy-Skeletal 2/11 
X XX XX FL3.7 1. 5 Stony colluv. land TA Sr 1__Lithic Cryorthent 1/6 
X XX XX FL4.0 1 2 Rockland TA RI 1 Typic/Lithic Cryoboroll, Sandy-Skeletal 1/2 
X XX XX FL6.1 1 1 Rockslides TA Rs_ 1 Some Lithic soil 1/2 
X XX xX FR5.4 1 5 Rockoutcrop TA Ro 1 Typic Cryaquoll 1/9 
X XX xX FR5.4 2 7 Rockland TA RI 1 Typic Cryaquoll, Fine-Loamy 1/9 
X XX XxX FR5.8 1 6 Shale rock land TA Sh 1 Cryaquoll 1/9 
X XX xX RI6.0 1 6 Rockland TA Ri 1 Fluvaquentic Cryaquoll 1/14 
X XX XxX RI7.6 1 5 Rockslides TA Rs_ 1_ Typic Cryochrept 1/7 
X XX xX RI9.5 2 4 Rockland TA Ri 1 Pergelic Cryaquoll, Sandy-Skeletal 1/9 
X XX XX SA3.0 2 8 Stony rock land GU St 1  Haploborolls: 1-Lithic; 1-Cumulic (both Skeletal) 2/46 
X XX XxX SA3.0 3 14 Stony rock land GU St 1 1-Lithic Camborthid; 2-Lithic Haploborolls, Sandy 3/46 
X XX XX SA7.4 2 12 Rockland TA Ri 1. 2-Lithic Haploboroll; 1-Lithic Argiboro!l, Loamy-Skeletal 3/26 
X XX XX SA7.4 3 16 Rockland TA RI 1 Lithic Argiborolls, Fine-Loamy 2/26 
X= XXe. XX SA7.5 3 6  Rockslides TA Rs 1 Cryoboroll, insufficiently sampled 1/8 
X XX XX SA9.0 1 17 Rockoutcrop CO 901 2 Typic/Lithic Cryorthents 2/11 
X XX XX SA9.0 1 2 Stony rock land GU St 1 Typic/Lithic Haploboroll, Sandy-Skeletal 1/11 
XX eX SA9.0 1 3. Rockland TA RI 1 Typic Ustorthent 1/11 
XP XXE XX SA9.0 1 4  Rockoutcrop TA Ro 1 Lithic/Typic Cryorthents 2/11 
Xe XK XX SA9.0 1 5  Rockslides TA Rs 1 Lithic Cryorthents and Cryochrepts 3/11 
X XX XX SA9.0 1 6 Shale rock land TA Sh 1 Lithic Cryorthent 1/11 
Mo eX SA9.0 1 7 Stony colluv. land TA Sr 1 Typic Cryorthent 1/11 
X XX xX $B1.0 2 13 Stony rock land GU St 1 Lithic Camborthid 1/15 
X XX _ xX $84.0 3 23 Stony rock land GU St__1__Typic Haplargid, Loamy-Skeletal 1/43 
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Ground Cover Correlations 





Appendix C. Correlations With Ground Cover 


Abbreviations and labeling conventions as in plant species accounts 


1. Bare Soil. Soil not covered by coarse fragments, Ligularia holmii —0.134 cobble 10-25 cm 0.166 
litter, duff, moss, or lichen. Lupinus argenteus 0.114 droppings elk 0.227 
Attribute BARESO (n=803, rl1=0.134, r5=0.113) Maianthemum stellatum 0.106 gravel 0.2-10 cm —0.104 
Attributes that have r > 0.1 Tie Muhlenbergia montana —0.162 large gravel 1-10 cm 0.528 
Aspect y-coordinate —0.130 Paxistima myrsinites 0.104 lichen on soil 0.414 
Total live cover —0.309 Penstemon teucrioides —0.136 litter and duff —0.432 
Depth of mollic horizon(s) —0.133 Phacelia heterophylla —0.106 cover gravt+cob+ston —0.124 
Soil depth —0.122 Phlox hoodii —0.209 Achillea lanulosa —0.155 
Soil permeability —0.237 Pinus contorta 0.166 Artemisia frigida 0.126 
litter and duff —0.559 Picea engelmannii 0.149 Artemisia nova 0.387 
moss on soil —0.159 Picradenia richardsonii —0.227 Carex geyeri —0.135 
wood 1-3 in diam. —0.143 Populus angustifolia 0.102 Chondrosum gracile 0.186 
Abies bifolia —0.106 Poa pratensis 0.154 Elymus elymoides 0.159 
Antennaria rosea 0.115 Populus tremuloides 0.266 Erigeron eatonii 0.247 
Artemisia frigida 0.180 Pseudotsuga menziesii 0.119 Festuca arizonica 0.314 
Arctostaphylos uva-ursi —0.112 Ribes cereum —0.144 Festuca thurberi 0.101 
Bromopsis canadensis —0.116 Rosa woodsii 0.194 Koeleria macrantha 0.229 
Calamagrostis canadensis —0.104 Salix planifolia 0.102 Lathyrus leucanthus —0.103 
Carex geyeri —0.209 Stipa comata 0.144 Muhlenbergia filiculmis 0.120 
Chrysothamnus depressus 0.100 Stipa hymenoides —0.172 Muhlenbergia montana 0.139 
Galium septentrionale —0.122 Stipa pinetorum —0.104 Penstemon teucrioides 0.208 
Heterotheca villosa 0.113 Symphoricarpos rotundifolius 0.149 Phlox hoodii 0.179 
Koeleria macrantha 0.105 Tetradymia canescens —0.176 Picradenia richardsonii 0.282 
Lathyrus leucanthus —0.147 Tetraneuris torreyana —0.108 Poa pratensis 0.111 
Muhlenbergia montana 0.128 Thalictrum fendleri 0.165 Poa secunda 0.126 
Penstemon teucrioides 0.121 Vaccinium myrtillus ssp. oreophilum 0.108 Populus tremuloides —0.134 
Phacelia heterophylla 0.161 Vicia americana 0.192 Rosa woodsii 0.121 
Phlox hoodii 0.145 Stipa comata 0.160 
Pinus contorta —0.132 3. Mineral Coarse Fragments. All mineral fragments > Stipa hymenoides 0.133 
Picea engelmannii —0.103 0.2 mm, that is, Gravel, Cobbles, Stones, and Stipa pinetorum 0.203 
Picradenia richardsonii 0.232 Boulders. Taraxacum officinale —0.103 
Populus tremuloides —0.193 Attribute ROCK (n=210, r1=0.249, r5=0.211) Tetraneuris torreyana 0.134 
Pseudotsuga menziesii —0.137 Attributes that have r > 0.1 (ge Vicia americana —0.104 
Rosa woodsii —0.150 Frequency —0.326 
Symphoricarpos rotundifolius —0.117 Elevation 0.284 5. Large Gravel. Mineral coarse fragments >10 mm 
Tetradymia canescens 0.169 Slope 0.265 and <76 mm. 
Thalictrum fendleri —0.109 Total live cover 0.284 Attribute LGGRAV (n=394, r1=0.182, r5=0.154) 
Vicia americana —0.113 Depth of mollic horizon(s) —0.186 Attributes that have r > 0.1 r= 
Soil depth —0.250 Frequency 0.262 
2. Litter and Duff. Dead organic matter of any size on Rock cover (gravel+cobble+tstones) 0.583 Elevation —0.103 
or near soil surface; includes woody debris of any Soil permeability —0.313 Slope 0.121 
size. mosses + lichens on soil 0.183 Aspect x-coordinate 0.156 
Attribute LITTER (n=958, r1=0.119, r5=0.100) cobble 10-25 cm —0.125 Total live cover —0.237 
Attributes that have r > 0.1 r= droppings elk —0.117 Rock cover (gravel+cobble+stones) 0.521 
Slope -0.179 large gravel 1-10 cm —0.123 Soil permeability 0.294 
Aspect y-coordinate 0.139 litter and duff —0.478 mosses + lichens on soil —0.126 
Total live cover 0.595 live plant bases —0.143 cobble 10-25 cm 0.518 
Depth of mollic horizon(s) 0.207 small gravel < 1 cm —0.124 droppings elk 0.230 
Soil depth 0.184 wood 1-3 in diam. —0.122 gravel 0.2-10 cm —0.103 
Rock cover (gravel+cobble+stones) —0.809 Acer glabrum 0.102 lichen on soil 0.169 
Bare soil cover —0.556 Artemisia tridentata —0.119 litter and duff 0.418 
bare soil —0.559 Blepharoneuron tricholepis 0.115 cover grav+cobtston —0.123 
cobble 10-25 cm —0.327 Chamerion subdentatum 0.199 small gravel < 1 cm 0.528 
gravel 0.2-10 cm —0.147 Ciliaria austromontana 0.189 stone > 25 cm 0.116 
large gravel 1-10 cm —0.418 Cystopteris fragilis 0.324 Achillea lanulosa —0.148 
lichen on soil —0.104 Eriogonum coloradense 0.193 Artemisia frigida 0.124 
moss on soil 0.177 Erigeron melanocephalus 0.137 Artemisia nova 0.143 
cover grav+cobt+ston —0.478 Festuca brachyphylla ssp. coloradensis 0.106 Artemisia tridentata 0.107 
small gravel < 1 cm —0.432 Helictotrichon mortonianum 0.147 Carex geyeri —0.117 
stone > 25 cm —0.174 Holodiscus dumosus 0.173 Carex stenophylla ssp. eleocharis 0.105 
wood 1-3 in diam. 0.198 Koeleria macrantha —0.113 Chondrosum gracile 0.173 
Abies bifolia 0.121 Ligularia holmii 0.183 Elymus elymoides 0.214 
Achillea lanulosa 0.180 Mertensia lanceolata 0.210 Erigeron eatonii 0.150 
Amelanchier alnifolia 0.106 Oligosporus groenlandicus 0.209 Festuca arizonica 0.257 
Arnica cordifolia 0.116 Oxytropis deflexa 0.118 Koeleria macrantha 0.116 
Artemisia frigida —0.245 Pinus aristata 0.121 Krascheninnikovia lanata 0.145 
Artemisia nova —0.221 Poa fendleriana —0.108 Muhlenbergia montana 0.145 
Arctostaphylos uva-ursi 0.143 Poa glauca 0.191 Penstemon teucrioides 0.120 
Bromopsis canadensis 0.176 Rhodiola integrifolia 0.160 Phlox hoodii 0.138 
Carex aquatilis 0.119 Ribes cereum 0.169 Picradenia richardsonii 0.130 
Calamagrostis canadensis 0.155 Rubus idaeus 0.171 Poa secunda 0.112 
Carex geyeri 0.287 Populus tremuloides —0.127 
Chondrosum gracile —0.172 4. Small Gravel. Mineral coarse fragments >0.2 mm Stipa comata 0.280 
Cystopteris fragilis —0.134 and <10 mm. Stipa hymenoides 0.234 
Danthonia parryi 0.103 Attribute SMGRAV (n=411, rl=0.178, r5=0.151) Taraxacum officinale —0.106 
Elymus elymoides —0.112 Attributes that have r > 0.1 r= Tetradymia canescens 0.108 
Erigeron eatonii —0.104 Frequency 0.345 Tetraneuris torreyana 0.151 
Festuca arizonica —0.162 Aspect x-coordinate -0.115 
Festuca thurberi 0.196 Total live cover —0.285 6. Gravel. Mineral coarse fragments >0.2 mm and <76 
Fragaria virginiana 0.115 Soil depth 0.126 mm. Some samples did not distinguish between Large 
Galium septentrionale 0.174 Rock cover (gravel+cobble+stones) 0.516 Gravel and Small Gravel. 
Geranium richardsonii 0.114 Soil permeability 0.249 Attribute GRAV (n=104, rl=0.345, r5=0.295) 
Lathyrus leucanthus 0.217 mosses + lichens on soil —0.127 Attributes that have r > 0.1 r= 
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Frequency 0.182 
Elevation —0.120 
Total live cover —0.169 
Number of:species 0.162 
Rock cover (gravel+cobble+stones) 0.125 
Soil permeability 0.168 
cobble 10-25 cm 0.124 
large gravel 1-10 cm —0.103 
litter and duff —0.147 
live plant bases 0.185 
small gravel < 1 cm —0.104 
wood > | in diam. 0.162 
wood 1-3 in diam. —0.102 
Artemisia nova 0.129 
Artemisia tridentata 0.168 
Artemisia tridentata ssp. wyomingensis 0.125 
Chrysothamnus viscidiflorus 0.254 
Phlox hoodii 0.188 
Phlox multiflora 0.131 
Poa 0.107 
Poa fendleriana 0.108 
Stipa pinetorum 0.115 
Tetradymia canescens 0.207 


7. Cobble. Mineral coarse fragments >76 mm and 
<254 mm. 


Attribute COBBLE (n=377, r1=0.186, r5=0.158) 


Attributes that have r > 0.1 r= 
Frequency 0.174 
Elevation —0.121 
Slope 0.136 
Total live cover —0.182 
Rock cover (gravel+cobble+stones) 0.447 
Soil permeability 0.260 
mosses + lichens on soil —0.115 
droppings elk 0.148 
gravel 0.2-10 cm 0.124 
large gravel 1-10 cm 0.518 
litter and duff —0.327 
cover grav+cob+ston —0.125 
small gravel < 1 cm 0.166 
stone > 25 cm 0.387 
Achillea lanulosa —0.117 
Artemisia nova 0.151 
Carex stenophylla ssp. eleocharis 0.150 
Cercocarpus montanus 0.100 
Chondrosum gracile 0.124 
Elymus elymoides 0.140 
Festuca arizonica 0.105 
Juniperus scopulorum 0.165 
Krascheninnikovia lanata 0.141 
Ribes cereum 0.118 
Stipa comata 0.157 
Stipa hymenoides 0.164 
Tetradymia canescens 0.106 
Tetraneuris torreyana 0.103 


8. Stones. Mineral coarse fragments >254 mm. 
Includes what others have called Boulders. 


Attribute STONES (n=250, r1=0.230, r5=0.195) 


Attributes that have r > 0.1 


r= 


Slope 0.132 
Total live cover —0.130 
Rock cover (gravel+cobble+stones) 0.276 
Soil permeability 0.191 
cobble 10-25 cm 0.387 
large gravel 1-10 cm 0.116 
litter and duff —0.174 
Juniperus scopulorum 0.318 
Oryzopsis micrantha 0.148 
Pseudotsuga menziesii 0.101 
Ribes cereum 0.152 


9. Bedrock. Large (usually >1 m) pieces of the 
original geologic stratum. 

Attribute BEDROC (n=23, r1=0.652, r5=0.572) 
Attributes that have r > 0.1 r= 
wood > | in diam. 0.224 
Pinus flexilis 0.301 


10. Bases of live plants. Includes the bases of all 
vascular plants except mosses; excludes lichens. 


Attribute LIVEPL (n=514, rl=0.161, r5=0.136) 


Attributes that have r > 0.1 


r= 


Frequency 0.127 
Elevation —0.299 
Depth of mollic horizon(s) 0.127 
Latitude 0.232 


Longitude —0.235 
Rock cover (gravel+cobble+stones) —0.114 
gravel 0.2-10 cm 0.185 
cover grav+cobt+ston —0.143 
wood > 1 in diam. 0.121 
Artemisia tridentata 0.142 
Carex aquatilis 0.102 
Carex 0.165 
Fragaria virginiana 0.114 
Phleum commutatum 0.139 
Phlox multiflora 0.249 


Poa 0.276 


Psychrophila leptosepala 0.144 
Salix geyeriana 0.136 
Salix glauca 0.125 
Salix lutea 0.118 
Salix planifolia 0.138 
Stipa comata 0.146 
Trifolium repens 0.244 


11. Open water. 


Attribute WATER (n=65, rl=0.427, r5=0.367) 


Attributes that have r > 0.1 r= 
Slope —0.11) 
Rock cover (gravel+cobble+stones) —0.107 
Soil permeability —0.125 
mosses + lichens on soil 0.249 
Alnus incana ssp. tenuifolia 0.178 
Carex aquatilis 0.132 
Cardamine cordifolia 0.130 
Carex scopulorum 0.126 
Carex utriculata 0.274 
Equisetum arvense 0.126 
Heracleum sphondylium 0.112 
Salix drummondiana 0.139 
Salix geyeriana 0.108 
Trifolium repens 0.128 
Urtica gracilis 0.105 
Veronica americana 0.230 


12. Mosses and Lichens. Some samples did not 


distinguish Mosses from Lichens. 
Attribute BRY (n=259, rl=0.226, r5=0.192) 


Attributes that have r > 0.1 r= 
Frequency —0.292 
Elevation 0.196 
Total live cover —0.148 
Number of species —0.133 
Depth of mollic horizon(s) —0.173 
Soil depth —0.242 
Soil permeability 0.273 
cobble 10-25 cm —0.115 
droppings elk —0.110 
large gravel 1-10 cm —0.126 
cover grav+cob+ston 0.183 
small gravel < 1 cm —0.127 
water open 0.249 
wood 1-3 in diam. —0.125 
Artemisia tridentata —0.117 
Betula glandulosa 0.105 
Carex elynoides 0.106 
Carex scopulorum 0.356 
Elymus elymoides —0.112 
Erigeron melanocephalus 0.119 
Festuca brachyphylla ssp. coloradensis 0.147 
Koeleria macrantha —0.118 
Picea engelmannii 0.149 
Poa arctica 0.205 
Potentilla diversifolia 0.193 
Poa fendleriana —0.114 
Poa glauca 0.106 
Psychrophila leptosepala 0.133 
Selaginella densa 0.104 


13. Mosses on soil. Moss on mineral coarse fragments 


(rocks, gravel, cobble, etc.) are counted in the 
appropriate mineral categories. 


Attribute MOSSON (n=285, r1=0.215, r5=0.182) 
Attributes that have r > 0.1 r= 


Total live cover 0.208 
Rock cover (gravel+cobble+stones) —0.128 
Bare soil cover —0.157 
bare soil —0.159 
lichen on soil 0.135 
litter and duff 0.177 
Abies bifolia 0.230 
Artemisia tridentata —0.101 
Betula glandulosa 0.127 


Ground Cover Correlations 


Carex aquatilis 

Carex bebbii 
Calamagrostis canadensis 
Cardamine cordifolia 
Carex disperma 

Carex egglestonii 
Conioselinum scopulorum 
Elymus elymoides 
Linnaea borealis 

Picea engelmannii 
Psychrophila leptosepala 
Salix bebbiana 

Salix lutea 

Salix monticola 

Salix planifolia 

Salix wolfii 

Vaccinium myrtillus ssp. oreophilum 


0.247 
0.296 
0.284 
0.177 
0.217 
0.103 
0.310 
—0.108 
0.237 
0.192 
0.130 
0.185 
0.137 
0.107 
0.323 
0.258 
0.156 


14. Lichens on soil. Lichen on mineral coarse 
fragments (rocks, gravel, cobble, etc.) are counted in 


the appropriate mineral categories. 


Attribute LICHEN (n=215, r1=0.246, r5=0.209) 


Attributes that have r > 0.1 
Frequency 

Aspect x-coordinate 

Total live cover 

Rock cover (gravel+cobble+stones) 
Soil permeability 

large gravel 1-10 cm 

litter and duff 

moss on soil 

small gravel < 1 cm 
Achillea lanulosa 
Artemisia frigida 
Artemisia nova 

Carex stenophylla ssp. eleocharis 
Chondrosum gracile 
Koeleria macrantha 
Krascheninnikovia lanata 
Linnaea borealis 
Muhlenbergia filiculmis 
Pascopyrum smithii 

Phlox hoodii 

Picradenia richardsonii 
Stipa comata 

Tetraneuris torreyana 


T= 
0.115 
—0.105 
—0.137 
0.179 
0.124 
0.169 


—0.104 


0.135 
0.414 
—0.105 
0.161 
0.210 
0.143 
0.348 
0.132 
0.147 
0.111 
0.220 
0.143 
0.115 
0.149 
0.109 
0.105 


15. Cattle droppings. As with all animal droppings, 


also counts as Litter. 


Attribute COWPIE (n=160, rl=0.283, r5=0.241) 


Attributes that have r > 0.1 


r= 


Total live cover 0.129 
Rock cover (gravel+cobble+stones) —0.115 
Achillea lanulosa 0.132 
Aster spathulatus 0.404 
Critesion brachyantherum 0.216 
Crataegus rivularis 0.341 
Elytrigia repens 0.102 
Juncus ater 0.210 
Pascopyrum smithii 0.163 
Padus virginiana 0.162 
Poa 0.111 
Poa pratensis 0.325 
Taraxacum officinale 
0.246 
Trifolium repens 0.139 


16. Elk pellets. As with all animal droppings, also 
counts as Litter. 


Attribute ELKPEL (n=350, r1=0.194, r5=0.164) 


Attributes that have r > 0.1 r= 
Frequency 0.199 
Soil depth 0.145 
Rock cover (gravel+cobble+stones) 0.111 
Soil permeability 0.196 
mosses + lichens on soil —0.110 
cobble 10-25 cm 0.148 
large gravel 1-10 cm 0.230 
cover grav+cob+ston —0.117 
small gravel < 1 cm 0.227 
wood 1-3 in diam. 0.107 
Amelanchier alnifolia 0.101 
Antennaria rosea 0.130 
Artemisia tridentata 0.171 
Carex filifolia 0.133 
Castilleja lineariifolia 0.150 
Carex pityophila 0.208 
Elymus elymoides 0.213 
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Ground Cover Correlations 


Erigeron eatonii 0.113 Artemisia tridentata 0.207 litter and duff -0.179 
Festuca arizonica 0.110 Artemisia tridentata ssp. wyomingensis 0.147 cover grav+cob+ston 0.265 
Koeleria macrantha 0.250 Carex obtusata 0.138 stone > 25 cm 0.132 
Lupinus sericeus 0.158 Chondrosum gracile 0.168 water open -0.111 
Poa fendleriana 0.211 Chrysothamnus viscidiflorus 0.186 Achillea lanulosa —0.107 
Poa secunda 0.106 Elymus elymoides 0.174 Carex aquatilis 0.135 
Purshia tridentata 0.113 Eremogone congesta 0.138 Calamagrostis canadensis —0.111 
Stipa comata 0.253 Erigeron eatonii 0.200 Carex utriculata —0.105 
Stipa pinetorum 0.187 Festuca arizonica 0.139 Ciliaria austromontana 0.222 
Symphoricarpos rotundifolius 0.107 Festuca brachyphylla ssp. coloradensis —-0.100 Cystopteris fragilis 0.366 
Festuca saximontana 0.130 Juniperus communis 0.114 
17. Wood. All non-standing dead wood >1 in Juniperus communis 0.113 Mertensia lanceolata 0.134 
diameter. Also counts as Litter. Koeleria macrantha 0.273 Poa pratensis —0.116 
Attribute WOOD (n=108, r1=0.340, r5=0.290) Mertensia lanceolata —0.104 Pseudotsuga menziesii 0.213 
Attributes that have r > 0.1 re Muhlenbergia filiculmis 0.170 Ribes cereum 0.118 
Soil permeability 0.116 Muhlenbergia montana 0.128 Symphoricarpos rotundifolius 0.125 
Bare soil cover —0.103 Pascopyrum smithii 0.120 Taraxacum officinale —0.126 
bedrock exposed 0.224 Penstemon teucrioides 0.227 
gravel 0.2-10 cm 0.162 Phlox hoodii 0.240 22. Aspect X-coordinate. X-coordinate of aspect 
live plant bases 0.121 Phlox multiflora 0.108 vector, vector of length 50 on a circle of diameter 100, 
Abies bifolia 0.132 Picea engelmannii —0.137 with center at (50,50). Aspect X-coordinate varies 
Aster O22 Poa glauca —0.163 from 0 (West) to 100 (East). 
Carex geyeri 0.111 Poa secunda 0.119 Attribute ASX (n=978, r1=0.117, r5=0.099) 
Pinus contorta 0.124 Pseudotsuga menziesii 0.131 Attributes that have r > 0.1 r= 
Salix wolfii 0.110 Elevation 0.152 
18. Wood 1-3 in. All non-standing dead wood 1-3 in Stipa comata 0.165 Aspect y-coordinate 0.135 
diameter. Also counts as Litter. Stipa hymenoides 0.153 Total live cover 0.136 
Attribute WOOD13 (n=329, r1=0.200, r5=0.169) Stipa pinetorum 0.248 Latitude 0.176 
Attributes that have r > 0.1 r= Tetradymia canescens 0.188 Longitude 0.178 
Total live cover 0.256 Trifolium rusbyi 0.118 large gravel 1-10 cm —0.156 
Depth of mollic horizon(s) 0.144 lichen on soil —0.105 
Soil depth 0.152 20. Elevation. Elevation in feet, scaled between 7,000 small gravel < 1 cm —0.115 
Rock cover (gravel+cobble+stones) —0.138 ft (0.0) and 14,000 ft (100.0). Muhlenbergia montana 0.105 
Soil permeability 0.105 Attribute ELE (n=978, r1=0.117, r5=0.099) 
Bare soil cover —0.140 Attributes that have r > 0.1 r= 23. Aspect Y-coordinate. Y-coordinate of aspect 
bare soil —0.143 Frequency —0.138 vector, vector of length 50 on a circle of diameter 100, 
mosses + lichens on soil —0.125 Aspect x-coordinate 0.152 with center at (50,50). Aspect X-coordinate varies 
droppings elk 0.107 Aspect y-coordinate 0.137 from 0 (South) to 100 (North). 
gravel 0.2-10 cm —0.102 Total live cover 0.131 Attribute ASY (n=978, r1=0.117, r5=0.099) 
litter and duff 0.198 Number of species 0.211 Attnbutes that have r > 0.1 r= 
cover grav+cob+ston —0.122 Latitude 0.742 Elevation OST 
Alnus incana ssp. tenuifolia 0.116 Longitude 0.740 Aspect x-coordinate 0.135 
Amelanchier alnifolia 0.166 Bare soil cover 0.115 Latitude 0.175 
Arnica cordifolia 0.148 mosses + lichens on soil 0.196 Longitude 0.176 
Aster foliaceus 0.134 cobble 10-25 cm —0.121 Bare soil cover —0.112 
Bromopsis canadensis 0.156 gravel 0.2-10 cm —0.120 litter and duff 0.139 
Carex geyeri 0.198 large gravel 1-10 cm —0.103 Alnus incana ssp. tenuifolia —0.108 
Lathyrus leucanthus 0.125 live plant bases 0.299 Amelanchier alnifolia 0.141 
Leucopoa kingii 0.101 cover grav+cob+ston 0.284 Carex filifolia 0.110 
Maianthemum stellatum 0.185 Acomastylis rossii ssp. turbinata 0.156 Cercocarpus montanus 0.122 
Paxistima myrsinites 0.186 Artemisia tridentata —0.135 Equisetum arvense —0.119 
Padus virginiana 0.177 Carex aquatilis 0.121 Muhlenbergia montana —0.155 
Populus angustifolia 0.144 Carex elynoides 0.145 Phlox multiflora 0.130 
Poa palustris 0.133 Carex utriculata -0.131 Poa fendleriana 0.122 
Populus tremuloides 0.202 Chrysothamnus viscidiflorus —0.105 Pseudotsuga menziesii 0.167 
Ribes inerme 0.131 Elymus elymoides —0.127 Symphoricarpos rotundifolius 0.179 
Rosa woodsii 0.208 Erigeron melanocephalus 0.123 
Salix bebbiana 0.210 Festuca brachyphylla ssp. coloradensis 0.189 24. Total Live Cover. Calculated as the sum of each 
Salix lucida ssp. lasiandra 0.120 Fragaria virginiana —0.212 plant species’ average cover, excluding mosses and 
Stipa viridula 0.174 Helictotrichon mortonianum On22 lichens. 
Urtica gracilis 0.172 Juncus ater —0.102 Attribute TLC (n=978, r1=0.117, r5=0.099) 
Vicia americana 0.141 Phleum commutatum —0.192 Attributes that have r > 0.1 = 
Phlox hoodii —0.130 Elevation 0.131 
19. Frequency. The number of microplots where a Picea engelmannii 0.121 Slope —0.116 
species or ground-cover category was present, divided Populus angustifolia 0.119 Aspect x-coordinate 0.136 
by the total number of microplots sampled in that site. Potentilla diversifolia 0.103 Number of species 0.314 
Attribute FRE (n=978, r1=0.117, r5=0.099) Poa glauca 0.252 Depth of mollic horizon(s) 0.372 
Attributes that have r > 0.1 is Poa nemoralis ssp. interior —0.113 Soil depth 0.293 
Elevation —0.138 Poa pratensis —0.245 Latitude 0.265 
Number of species 0.186 Salix geyeriana —0.108 Longitude 0.262 
Depth of mollic horizon(s) On192 Salix lutea —0.104 Rock cover (gravel+cobble+stones) —0.510 
Soil depth 0.307 Selaginella densa 0.156 Bare soil cover —0.283 
Latitude 0.145 Stipa comata —0.109 mosses + lichens on soil —0.148 
Longitude 0.148 Stipa pinetorum —0.108 cobble 10-25 cm —0.182 
Soil permeability 0.293 Symphoricarpos rotundifolius —0.113 droppings cattle 0.129 
Bare soil cover 0.112 Taraxacum officinale —0.137 gravel 0.2-10 cm —0.169 
mosses + lichens on soil —0.292 Trifolium repens —0.252 large gravel 1-10 cm —0.237 
cobble 10-25 cm 0.174 lichen on soil —0.137 
droppings elk 0.199 21. Slope angle. litter and duff 0.595 
gravel 0.2-10 cm 0.182 Attribute SLO (n=978, r1=0.117, r5=0.099) moss on soil 0.208 
large gravel 1-10 cm 0.262 Attributes that have r > 0.1 its cover grav+cobtston 0.284 
lichen on soil 0.115 Total live cover —0.116 small gravel < 1 cm —0.285 
live plant bases 0.127 Latitude 0.102 stone > 25 cm —0.130 
cover grav+cob+ston —0.326 Longitude 0.102 wood 1-3 in diam. 0.256 
small gravel < 1 cm 0.345 Rock cover (gravel+cobble+stones) 0.301 Achillea lanulosa 0.309 
Acomastylis rossii ssp. turbinata —0.103 Soil permeability 0.176 Alnus incana ssp. tenuifolia 0.141 
Antennaria rosea 0.118 cobble 10-25 cm 0.136 Amelanchier alnifolia 0.190 
Artemisia nova 0.188 large gravel 1-10 cm 0.121 Arnica cordifolia 0.176 
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Artemisia frigida 0.143 
Artemisia nova —0.152 
Artemisia tridentata —0.102 
Aster foliaceus 0.157 
Aster spathulatus 0.184 
Aster 0.149 
Bromopsis canadensis 0.361 
Bromopsis porteri 0.130 
Calamagrostis canadensis 0.286 
Carex disperma 0.123 
Carex foenea 0.146 
Carex geyeri 0.428 
Chamerion angustifolium 0.234 
Chondrosum gracile —0.115 
Conioselinum scopulorum 0.146 
Critesion brachyantherum 0.142 
Elymus glaucus 0.215 
Elytrigia repens 0.136 
Elymus trachycalus 0.146 
Equisetum arvense 0.146 
Erigeron eximius 0.102 
Erigeron speciosus 0.178 
Festuca arizonica —0.124 
Festuca thurberi 0.174 
Galium septentrionale 0.338 
Geranium richardsonii 0.246 
Heracleum sphondylium 0.206 
Juncus ater 0.127 
Lathyrus leucanthus 0.377 
Ligusticum porteri 0.181 
Lupinus argenteus 0.202 
Mahonia repens 0.182 
Maianthemum stellatum 0.182 
Muhlenbergia montana —0.125 
Oreochrysum parryi 0.101 
Paxistima myrsinites 0.141 
Padus virginiana 0.185 
Pentaphylloides floribunda 0.110 
Penstemon teucrioides —0.120 
Phlox hoodii —0.151 
Picradenia richardsonii —0.134 
Populus angustifolia 0.162 
Poa palustris 0.175 
Poa pratensis 0.196 
Potentilla pulcherrima 0.153 
Populus tremuloides 0.411 
Quercus gambelii 0.105 
Ribes cereum —0.112 
Ribes inerme 0.177 
Rosa woodsii 0.387 
Salix bebbiana 0.161 
Salix drummondiana 0.107 
Salix geyeriana 0.160 
Salix lutea 0.114 
Salix monticola 0.154 
Salix planifolia 0.111 
Salix wolfii 0.169 
Stipa hymenoides —0.122 
Symphoricarpos rotundifolius 0.216 
Taraxacum officinale 0.228 
Tetradymia canescens —0.122 
Thalictrum fendleri 0.344 
Urtica gracilis 0.131 
Vicia americana 0.371 


25. Number of Live Plant Species, except mosses and 


lichens. 


Attribute NSP (n=978, r1=0.117, r5=0.099) 
Attributes that have r > 0.1 


Frequency 0.186 
Elevation 0.211 
Total live cover 0.314 
Depth of mollic horizon(s) 0.224 
Soil depth 0.139 
Latitude 0.377 
Longitude 0.376 
mosses + lichens on soil —0.133 
gravel 0.2-10 cm 0.162 
Achillea lanulosa 0.135 
Amelanchier alnifolia 0.102 
Artemisia arbuscula 0.117 
Artemisia tridentata 0.160 
Carex aquatilis —0.188 
Castilleja lineariifolia 0.139 
Carex 0.100 
Chrysothamnus viscidiflorus 0.194 
Elymus elymoides 0.108 

0.115 


Eremogone congesta 


Galium septentrionale 
Koeleria macrantha 
Phlox multiflora 

Pinus contorta 

Poa fendleriana 

Poa palustris 
Psychrophila leptosepala 
Rosa woodsii 

Salix bebbiana 
Shepherdia canadensis 
Stipa nelsonii 

Stipa pinetorum 
Vaccinium myrtillus ssp. oreophilum 
Vicia americana 


0.116 
0.142 
0.105 
—0.182 
0.140 
0.121 
—0.115 
0.108 
0.117 
—0.127 
0.110 
0.116 
—0.114 
0.177 


26. Depth of Mollic. Calculated as the sum of 
thicknesses of all the surface horizons that qualify as 


Mollic, measured in cm. 


Attribute DMO (n=978, r1=0.117, r5=0.099) 


Attributes that have r > 0.1 
Frequency 

Total live cover 

Number of species 

Soil depth 

Rock cover (gravel+cobble+stones) 
Soil permeability 

Bare soil cover 

bare soil 

mosses + lichens on soil 
litter and duff 

live plant bases 

wood 1-3 in diam. 
Achillea lanulosa 

Carex aquatilis 

Carex 

Carex utriculata 
Chrysothamnus viscidiflorus 
Critesion brachyantherum 
Crataegus rivularis 
Elymus elymoides 
Elytrigia repens 

Elymus trachycalus 
Festuca thurberi 

Galium septentrionale 
Lupinus argenteus 

Padus virginiana 

Pinus contorta 

Populus angustifolia 

Poa palustris 

Poa pratensis 

Rosa woodsii 

Salix geyeriana 

Salix lutea 

Salix monticola 

Salix wolfii 

Taraxacum officinale 
Vicia americana 


27. Soil Depth to layer that cannot be penetrated with 


T = 
0.199 
0.372 
0.224 
0.627 

—0.184 
0.251 
—0.124 
—0.133 
—0.173 
0.207 
0.127 
0.144 
0.155 
0.139 
0.102 
0.183 
0.111 
0.192 
0.110 
0.107 
0.164 
0.111 
0.125 
0.106 
0.116 
0.161 
—0.109 
0.149 
0.126 
0.141 
0.145 
0.143 
0.133 
0.174 
0.105 
0.104 
0.170 


a tile spade and soil auger. Measured in cm. Our soil 


augers are 150 cm long. 


Attribute DEP (n=978, r1=0.117, r5=0.099) 


Attributes that have r > 0.1 
Frequency 

Total live cover 

Number of species 

Depth of mollic horizon(s) 
Latitude 

Longitude 

Rock cover (gravel+cobble+stones) 
Soil permeability 

Bare soil cover 

mosses + lichens on soil 
droppings elk 

litter and duff 

small gravel < 1 cm 

wood 1-3 in diam. 
Artemisia arbuscula 
Artemisia tridentata ssp. wyomingensis 
Carex obtusata 

Elymus elymoides 
Erigeron speciosus 
Festuca thurberi 

Koeleria macrantha 
Lupinus argenteus 
Mertensia lanceolata 

Stipa viridula 

Vicia americana 


r => 
0.307 
0.293 
0.139 
0.627 
0.158 
0.159 

0.131 
0.446 
—0.107 
—0.242 
0.145 
0.184 
0.126 
0.152 
0.111 
0.206 
0.129 
0.172 
0.115 
0.128 
0.121 
0.113 
—0.103 
0.111 
0.124 


Ground Cover Correlations 


28. Latitude. Rationalized between 37°30’ N (0) and 


39°30’ N (100). 


Attribute LAT (n=978, r1=0.117, r5=0.099) 


Attributes that have r > 0.1 
Frequency 

Elevation 

Slope 

Aspect x-coordinate 
Aspect y-coordinate 

Total live cover 

Number of species 

Soil depth 

Longitude 

Rock cover (gravel+cobble+stones) 
Soil permeability 

Bare soil cover 

live plant bases 

Achillea lanulosa 

Carex aquatilis 

Carex utriculata 

Fragaria virginiana 
Phleum commutatum 

Poa nemoralis ssp. interior 
Poa pratensis 
Psychrophila leptosepala 
Salix geyeriana 

Salix planifolia 
Taraxacum officinale 
Trifolium repens 


rf = 
0.145 
0.742 
0.102 
0.176 
0.175 
0.265 
0.377 
0.158 
0.999 
0.102 
0.137 
0.102 
—0.232 
—0.110 
—0.247 
—0.162 
—0.309 
—0.308 
—0.132 
—0.196 
—0.216 
—0.133 
—0.108 
—0.142 
—0.263 


29. Longitude. Rationalized between 106° W (0) and 


107°30’ (100). 


Attribute LON (n=978, r1=0.117, r5=0.099) 


Attributes that have r > 0.1 
Frequency 

Elevation 

Slope 

Aspect x-coordinate 
Aspect y-coordinate 

Total live cover 

Number of species 

Soil depth 

Latitude 

Rock cover (gravel+cobble+stones) 
Soil permeability 

Bare soil cover 

live plant bases 

Achillea lanulosa 

Carex aquatilis 

Carex utriculata 

Fragaria virginiana 
Phleum commutatum 

Poa nemoralis ssp. interior 
Poa pratensis 
Psychrophila leptosepala 
Salix brachycarpa 

Salix geyeriana 

Salix planifolia 
Taraxacum officinale 
Trifolium repens 


r = 
0.148 
0.740 
0.102 
0.178 
0.176 
0.262 
0.376 
0.159 
0.999 
0.106 
0.141 
0.106 

—0.235 
—0.108 
—0.248 
—0.162 
—0.313 
—0.308 
—0.133 
—0.200 
—0.218 
—0.100 
—0.132 
—0.109 
—0.142 
—0.263 


30. Coarse Mineral Fragments. Total of Gravel, 


Cobble, and Stone cover. 


Attribute ROC (n=978, r1=0.117, r5=0.099) 


Attributes that have r > 0.1 
Slope 

Total live cover 
Depth of mollic horizon(s) 
Soil depth 

Latitude 

Longitude 

Soil permeability 
cobble 10-25 cm 
droppings cattle 
droppings elk 

gravel 0.2-10 cm 
large gravel 1-10 cm 
lichen on soil 

litter and duff 

live plant bases 
moss on soil 

small gravel < 1 cm 
stone > 25 cm 

water open 

wood 1-3 in diam. 
Achillea lanulosa 
Artemisia frigida 


r= 
0.301 
—0.510 
—0.184 
0.131 
0.102 
0.106 
0.104 
0.447 
—0.115 
0.111 
0.125 
0.521 
0.179 
—0.809 
—0.114 
—0.128 
0.516 
0.276 
—0.107 
—0.138 
—0.218 
0.182 
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Ground Cover Correlations 





Artemisia nova 
Artemisia tridentata ssp. vaseyana 
Bromopsis canadensis 
Carex aquatilis 
Calamagrostis canadensis 
Carex geyeri 

Carex utriculata 
Chondrosum gracile 
Chamerion subdentatum 
Ciliaria austromontana 
Cystopteris fragilis 
Elymus elymoides 
Eriogonum coloradense 
Erigeron eatonii 

Festuca arizonica 

Festuca thurberi 

Fragaria virginiana 
Galium septentrionale 
Geranium richardsonii 
Holodiscus dumosus 
Juncus ater 

Juniperus scopulorum 
Krascheninnikovia lanata 
Lathyrus leucanthus 
Ligularia holmii 

Lupinus argenteus 
Muhlenbergia montana 
Oligosporus groenlandicus 
Penstemon teucrioides 
Phlox hoodii 

Picea engelmannii 
Picradenia richardsonii 
Poa pratensis 

Populus tremuloides 
Ribes cereum 


522 


0.248 
—0.102 
—0.146 
—0.146 
—0.143 
0.191 
—0.110 

0.147 

0.128 

0.113 

0.199 

0.129 

0.124 

0.132 

0.187 
—0.175 
—0.110 
—0.128 
—0.104 

0.144 
—0.100 

0.119 

0.103 
—0.155 

0.106 
—0.104 

0.122 

0.132 

0.103 

0.128 
—0.118 

0.135 
—9.169 
—0.185 

0.218 


Rosa woodsii 

Rubus idaeus 

Salix planifolia 

Stipa comata 

Stipa hymenoides 
Taraxacum officinale 
Tetradymia canescens 
Tetraneuris torreyana 
Thalictrum fendleri 
Vicia americana 


30. Permeability. Calculated as explained in Glossary. 


0.135 
0.113 
—0.109 
0.142 
0.164 
—0.176 
0.106 
0.113 
—0.122 
—0.168 


Attribute PER (n=978, r1=0.117, r5=0.099) 


Attributes that have r > 0.1 
Frequency 

Slope 

Depth of mollic horizon(s) 
Soil depth 

Latitude 

Longitude 

Rock cover (gravel+cobble+stones) 
Bare soil cover 

mosses + lichens on soil 
cobble 10-25 cm 
droppings elk 

gravel 0.2-10 cm 

large gravel 1-10 cm 
lichen on soil 

cover grav+cob+ston 
small gravel <1 cm 

stone > 25 cm 

water open 

wood > 1 in diam. 

wood 1-3 in diam. 
Amelanchier alnifolia 


T = 
0.293 
0.176 
0.251 
0.446 
0.137 
0.141 
0.104 

—0.224 
—0.273 
0.260 
0.196 
0.168 
0.294 
0.124 
—0.313 
0.249 
0.191 
—0.125 
0.116 
0.105 
0.104 


Amelanchier utahensis 


0.103 


Artemisia tridentata 0.191 


Arctostaphylos uva-ursi 
Calamagrostis canadensis 
Carex geyeri 

Castilleja lineariifolia 
Carex obtusata 

Carex pityophila 

Carex utriculata 
Cercocarpus montanus 
Elymus elymoides 
Equisetum arvense 
Erigeron eatonii 
Eriogonum umbellatum 
Festuca arizonica 
Koeleria macrantha 
Lathyrus leucanthus 
Lupinus sericeus 
Mertensia lanceolata 
Pinus contorta 

Poa fendleriana 

Poa glauca 

Poa pratensis 

Potentilla pulcherrima 
Psychrophila leptosepala 
Pseudotsuga menziesii 
Purshia tridentata 

Ribes inerme 
Shepherdia canadensis 
Stipa comata 
Symphoricarpos rotundifolius 
Taraxacum officinale 
Vaccinium myrtillus ssp. oreophilum 


0.117 
—0.118 
0.153 
0.141 
0.130 
0.161 
0.117 
0.122 
0.168 
—0.106 
0.127 
0.122 
0.176 
0.111 
0.120 
0.101 
—0.115 
0.115 
0.220 
—0.132 
—0.129 
—0.103 
—0.110 
0.149 
0.228 
—0.111 
0.120 
0.108 
0.137 
—0.128 
0.103 
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Appendix D. Glossary 


Introductory Notes 


1. Words that are defined in this glossary are shown in italics. 
For further details, consult the definition of the words shown in 
italics. 


Definitions 


Abbreviations. Abbreviations for units of measure are listed 
without a period after them, following standard practice in 
biology (Council of Biological Editors 1978). 

Abbreviations used in this document 
Abbrev- 
iation Meaning 
ac acre(s) 
a.o. and others (in literature citations) 
AUM Animal Unit Month 
Avg average 
CaCO; calcium carbonate 
centimeter(s) 
community type 
diameter at breast height 
diameter 
Ecological Type 
foot (feet) 
square feet 
cubic feet 
inch(es) ( = 2.54 cm) 
pound(s) 
meter(s) ( = 3.2808 ft) 
maximum 
mile(s) 
millimeter(s) 
minimum 
number of samples (or plots) 
phase(s) 
radius of aspect circle 
samples or species (usually number of) 
standard deviation 
species (usually plural) 
subspecies 
Total Live Cover 
Upper Gunnison Basin, the area of this study 
variety (taxonomic subdivision of species) 
year(s) 
per cent 
greater than 
less than 
more or less 

Abiotic. “The nonliving components of the environment, such 
as air, rocks, soil, water, coal, peat, plant litter, etc.’ (Thomas 
1979). 

Actinomycetes. “A large group of mold-like microorganisms 
that give off an odor characteristic of rich earth and are the 
significant organisms involved in the stabilization of solid wastes 
by composting” (Pritchard and others 1982). 

Actinorhizal. 

Acuminate. “Tapering concavely to an acute or obtuse tip” 
(Porter and others 1973). 





Aerenchyma (also spelled Zrenchyma). 

Alfisol. A soil “having significantly more clay in the B- 
horizon than in the A-horizon and high base status” (Federal 
Interagency Committee for Wetland Delineation 1989). A soil 
“with gray to brown surface horizons, medium to high supply of 
bases, and B horizons of illuvial clay accumulation. They form 
mostly under forest or savanna vegetation in climates with slight 
to pronounced moisture deficits” (Pritchard and others 1982). 

Alluvial. “Pertaining to material that is transported and 
deposited by running water” (Pritchard and others 1982). 

Alluvium. “A general term for all deposits resulting directly 
or indirectly from the sediment transport of streams, thus 
including the sediments laid down in riverbeds, flood plains, 
lakes, fans, and estuaries” (Helm and others 1985). 

Alpine. “Those portions of mountains that rise above the cold 
limits of trees” (Daubenmire 1978). 

Alpine Zone. “The treeless alpine tundra, sometimes divided 
into low alpine, alpine, and high alpine Zones, of which the last 
may correspond to what is called the ‘nival’ Zone which hardly 
supports any vegetation except lichens” (Léve and others 1970). 

Ament. See catkin. 

Annual. “Enduring for not more than a year. A plant which 
completes its entire life cycle from germinating seedling to seed 
production and death within a year’ (Dayton 1950). Often 
difficult to distinguish in some cases from biennial or 
monocarpic. 

Apomict. A plant that uses apomixis (asexual reproduction in 
the place of sexual reproduction) predominantly (after 
Schopmeyer 1974). Very common in flowering plants. 

Appressed. Flat to the surface, or nearly so, as hairs to a leaf 
surface or stems to a soil surface (after Porter and others 1974). 

Aquatic. “Of or pertaining to water; growing in water. A plant 
or animal inhabiting water” (Dayton 1950), often exclusively. 

Aquatic Ecosystem. The distinctive ecosystem dominated by 
water, aquatic plants, or aquatic animals. Usually the substrate 
for plant and microorganism growth is water, not soil in the usual 
sense. Distinct from the riparian ecosystem, which is a terrestrial 
ecosystem, and water-dependent but where the substrate is soil. 
In the aquatic ecosystem, producers include phytoplanktonic 
algae, and autotrophic consumers include crustaceans, rotifers, 
and fish. Heterotrophic consumers include benthic insects, 
mollusks, and crustaceans (Odum 1971:19). See terrestrial 
ecosystem and riparian ecosystem. 

Arbuscular. 

Argiboroll. A soil type, a Mollisol that is cool or cold, that 
has an Argillic Horizon (after Pritchard and others 1982). 

Argillic Horizon. “A mineral soil horizon that is characterized 
by the illuvial accumulation of layer-lattice silicate clays. The 
argillic horizon has a certain minimum thickness depending on 
the thickness of the solum, a minimum quantity of clay in 
comparison with an overlying eluvial horizon, depending on the 
clay content of the eluvial horizon, and usually has coatings of 
oriented clay on the surface of pores or peds or bridging sand 
grains’ (Pritchard and others 1982). 

Aridic. A soil moisture regime, in which there is no moisture 
available for plants for more than half the cumulative time that 
the soil temperature is above 5°C (Pritchard and others 1982). In 
the UGB, an aridic soil has lighter surface horizons than one 
would expect. An Aridic soil moisture often forms in an arid 
microclimate. 

Rye) 


Glossary 


Aridisol. A soil that has developed horizons, but is low in 
organic matter as a result of low soil moisture (4ridic), and hence 
is lighter in color than one would expect (see Pritchard and 
others 1982). 

Armillaria. 

Association. See plant association. 

Awn. “A bristlelike appendage, especially on the floral bracts 
of grasses or on the achenes of composites; the ‘beards’ of wheat, 
rye, etc., are awns” (Dayton 1950). 

Bank. See stream bank. 

Bare Soil. “All land surface not covered by vegetation, rock, 
or litter’ (Artz and others 1983, Task Group on Unity in 
Concepts and Terminology 1995). 

Bog. “A wetland comprised of in-situ accumulations of 
poorly to moderately decomposed peats that are derived chiefly 
from sphagnum mosses. The water is acidic” (Helm and others 
1985). “Sphagnum moss-dominated communities whose only 
water source is rainwater. They are extremely low in nutrients, 
form acidic peats, and are a northern phenomenon generally 
associated with low temperatures and short growing seasons;” 
hydrology is ombotrophic, trophic state is mostly oligotrophic 
(Mitsch and Gosselink 1986:24,261). Also see “fen.” 

Boulder. A coarse fragment “larger than 60 cm (24 in) in 
diameter’ (Cowardin and others 1979). 

Branchlet. A small branch. 

Browse. “Twigs and shoots, with their leaves, cropped by 
livestock [or wildlife] from shrubs, trees, and woody vines” 
(Dayton 1950). “The parts of shrubs, woody vine, and trees 
available for animal consumption” (Artz and others 1983). 

Browse Line. “The line on woody plants marking the height 
to which browsing animals have removed browse” (Pritchard and 
others 1982). 

Browser. An animal that is consuming browse. 

Budworm. 

Bulbil. A bulb-like organ, a product of vegetative 
reproduction, appearing in place of a fruit or seed. 

Bunchgrass. “A perennial herbaceous grass lacking rhizomes. 
A caespitose or tussock grass” (Daubenmire 1978). 

Canopy. 

Canopy Cover. “The area of ground surface included in a 
vertical projection of individual plant canopies” (coverage in 
Daubenmire 1978). The relative size of a polygon formed by the 
outer edges of the canopy of all plants of a given species (see 
Task Group on Unity in Concepts and Terminology 1995). 
Canopy cover is usually expressed as a_ percentage, 
independently estimated for each plant species and for several 
non-species categories (bare soil, litter, rock, gravel, lichen, 
moss, etc.). The sum of canopy cover for all species in a plant 
community will be other than 100% in most, if not all, cases. See 
Daubenmire (1959) for a complete description of the concept. 
For mature trees, canopy cover is a synonym for crown cover; 
but canopy cover applies to all plant species, whether woody, 
herbaceous, or cryptogamic, and also to non-species categories 
such as bare soil, litter, rock, and gravel. In aquatic inventory, 
canopy cover is used in a different way from the above definition 
(e.g., Helm and others 1985). I recommend that the aquatic 
inventory not use the term canopy cover, but rather replace it in 
that case with two terms overhanging crown cover and overhang 
cover (see those terms below), in order to avoid confusion. 

Capitate. “Headlike or head shaped; borne in a head or dense 
cluster” (Dayton 1950), usually describing the flowering 
structures of plants. 

Carr. “A wooded fen; a wet-wooded swamp” (Lewis 1971). 
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Carrying Capacity. The maximum rate of animal stocking 
possible without reducing or impairing potential productivity of 
the ecosystem (soil, watershed condition, other animal 
populations, riparian areas, etc.). “It may vary from year to year 
on the same area due to fluctuating...production” (Jacoby and 
others 1989). Carrying capacity is usually measured by animal 
species over a relatively large area, such as a home range, herd 
unit, grazing allotment, or watershed. Carrying capacity depends 
to a large extent on quantities available of limiting factors for the 
animal species. For example, livestock are often limited by 
forage and water availability; big game are sometimes limited by 
cover needs, but more often by forage and browse in their winter 
range. 

Catkin. Spike of unisexual flowers or fruits with imbricated 
scaly bracts, as in A/nus, Betula, and Salix (Schopmeyer 1974). 

Channel. “A natural or artificial waterway of perceptible 
extent that periodically or continuously contains moving water. It 
has a definite bed and banks which serve to confine the water” 
(Helm and others 1985). 

Channel Stability. “A measure of the resistance of a stream to 
erosion that determines how well a stream will adjust to and 
recover from changes in flow or sediment transport” (Helm and 
others 1985, after Pfankuch 1978). “A rating of a stream 
channel’s resistance capacity to the detachment of bed and bank 
materials” (Bones and others 1989). The definition of Helm and 
others (1985) is preferred. 

Class. A general term, meaning a group of objects or 
organisms. In range management, “age and/or sex groups of a 
kind of animal, for example, cows, calves, yearlings, ewes, does, 
fawns” (Pritchard and others 1982). 

Classification. “A systematic arrangement of characteristics 
of objects” (Forman and Godron 1986). The process of defining 
classes, to which objects will later be assigned. Notice the 
difference between classification and inventory; inventory 
includes the subsequent process of assigning objects to (already 
established) classes. 

Clay. “1. A mineral soil separate consisting of particles less 
than 0.002 mm in equivalent diameter. 2. A soil textural class” 
(Pritchard and others 1982). See Soil Texture Triangle. 

Clayey. See particle size class. 

Clearcut. 

Climax. A plant community, “the highest ecological 
development of a plant community capable of perpetuation under 
the prevailing climatic and edaphic conditions” (Pritchard and 
others 1982). 

Clone. “An organism derived by sexual reproduction from a 
single parent; such organisms are therefore of the same genetic 
constitution” (Pritchard and others 1982). 

Clumpy. A statistical mapping term, said of individuals or 
patches that appear closer together than one would expect based 
on random distribution. 

Coarse Fragments. “Rock or mineral particles greater than 
2.0 mm in diameter” (Pritchard and others 1982). See cobble, 
gravel, stone, boulder. Some of the terms for coarse fragments 
are shown in the following table. Also see Ground Cover. 


Size (Diam.) 


Shape 
Rounded or Irregular 


7.6 -25 cm 


25 - 60 cm 
> 60 cm 
a. Divided into Small Gravel (0.2-1.0 cm) and Large Gravel (1-5 cm) 





Codominance. “Two or more species providing about equal 
cover which in combination controls the environment” 
(Cowardin and others 1979). 

Colluvium. “A general term for loose deposits of soil and rock 
moved by gravity; e.g., talus” (Helm and others 1985). 

Community. A general term, applied to the assemblage of 
plants and/or animals occurring in one area. “A general term 
applying to any aggregation of organisms irrespective of its 
successional rank” (Penfound 1967). “Any group of organisms 
interacting among themselves” (Daubenmire 1978). Notice that 
neither the size of the group, nor the area it occupies, nor the 
successional (seral) status is known without further conditions 
being specified. 

Compaction. “The process by which soil grains are 
rearranged to decrease void space and bring them into closer 
contact with one another, thereby increasing the weight of solid 
material” per unit volume (Pritchard and others 1982). 
Compaction can be caused physically, as by gravity, or by hoof 
action of wild or domestic animals; there are several geological 
causes as well. 

Coniferous Tree. A tree that bears cones, in our area, the 
spruces (Picea), firs (Abies), Douglas-fir (Pseudotsuga), pines 
(Pinus), and juniper (Juniperus). Some botanists would not 
include juniper trees (for example, Dayton 1950). 

Correlation. 

Cover. A general term, applying to several different concepts. 
Very often a synonym for canopy cover (see that definition). 
(Also could mean basal cover.) In wildlife biology, cover means 
“vegetation used by wildlife for protection from predators, or to 
ameliorate conditions of weather, or in which to reproduce” 
(Thomas 1979:473). In aquatic inventory and fisheries biology, 
cover means “anything that provides protection from predators or 
ameliorates adverse conditions of streamflow and/or seasonal 
changes in metabolic costs. May be instream cover, turbulence, 
and/or overhead cover, and may be for the purposes of escape, 
feeding, hiding, or resting” (Helm and others 1985). 

Cryic. “A soil temperature regime that has mean annual soil 
temperature of more than 0°C but less than 8°C, more than 5°C 
difference between mean summer and mean winter soil 
temperatures at 50 cm, and cold summer temperatures” 
(Pritchard and others 1982). 

Culm. “The jointed stalk or stem, usually hollow save at the 
nodes, and mostly herbaceous, of a plant belonging to the grass 
family ... The term is also frequently applied to the usually solid 
stems of grasslike plants (sedges and rushes)” (Dayton 1950). 

Cultivar. A group of cultivated plants within a single species, 
that all have similar characteristics and can interbreed. The term 
is derived from “cultivated variety” (see Pritchard and others 
1982). 

Cumulic. A soil with a Mollic epipedon more than 40 cm 
thick (after Soil Survey Staff 1994, keys to Cryoborolls and 
Haploborolls). 

Deciduous. “Falling away; not persistent or evergreen. Said 
of leaves that drop off in autumn,” and also of plant species that 
have such leaves (Dayton 1950). 
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Decreaser. “For a given plant community, those species that 
decrease in amount as a result of a specific abiotic or biotic 
influence or management practice” (Task Group on Unity in 
Concepts and Terminology 1995). Demonstration that a common 
plant species is a decreaser for a site often indicates that the 
species is a climax dominant. 

Decumbent. “Reclining on the ground but with the end 
ascending; bending horizontally at the base” (Dayton 1950). 

Decurrent. “Extending down or prolonged upon another part, 
said especially of leaf bases whose petioles or blades are 
prolonged [downward] along the plant stem” (Dayton 1950). 

Density. “Numbers of individuals or stems per unit area. 
Density does not equate to any kind of cover measurement” 
(Task Group on Unity in Concepts and Terminology 1995). 

Diameter at Breast Height (dbh). 

Dioecious (also spelled diewcious). Said of a plant (or flower) 
that is “one-sexed, male or female only, the staminate (male) 
and pistillate (female) flowers borne on different individual 
plants” (Dayton 1950). 

Disclimax. 

Disturbance. “An event that causes a significant change from 
the normal pattern in an ecological system” (Forman and Godron 
1986). Often subdivided into natural disturbances and man- 
caused disturbances. “Natural disturbances, such as drought, wild 
fires, grazing by native fauna, and insects are inherent in the 
development of any natural plant community,” and in fact a 
natural plant community may be dependent on one or more of 
those disturbances (Artz and others 1983; see fire climax below). 
See discussion above under disclimax. 

. Diversity. In ecology, usually refers to the variety or 
heterogeneity of ecosystems or of ecosystem parts, components, 
or functions, in a specified area. Notice that the area of 
consideration must be specified. Three general kinds of diversity 
have been recognized by Odum (1971): (1) Biochemical 
Diversity (including Genetic Diversity), the chemical variety 
expressed in the living organisms of the area; (2) Species 
Diversity, the number of plant and/or animal species in the area 
(or an index expressing their quantity); and (3) Pattern Diversity, 
the variety within and among ecosystems in the area. Pattern 
diversity includes Structural Diversity (within and among 
ecosystems, vertical and horizontal, internal and external) and 
Landscape Diversity, a kind of pattern diversity expressed as the 
effect on visual perception (Forman and Godron 1986). We 
should add another general kind: (4) Component Diversity, the 
variety of individual ecosystem components. All kinds of 
diversity might apply to the same area, and yet these kinds 
arrange themselves fairly well along a gradient of scale, 
considering the size of area over which diversity is assessed or 
measured. Biochemical D. (Genetic D.) is usually applied to a 
small number of organisms, often of the same species. Species D. 
is often measured over a site, group of sites, or a small 
watershed. Pattern D. often is applied to a small to large 
watershed. Biotic Diversity is the biological part of this, looking 
at numbers or patterns as applies to living organisms. As such, 
biotic diversity is only a (complex) indicator of the whole 
diversity of the area. Component D. also includes variety and 
heterogeneity in nonliving things, such as geology, soils, water, 
climate (including clouds, storms, and microclimates), which 
should be considered in an ecological framework along with the 
biotic portion of diversity. Together, Component Diversity 
(Abiotic) taken together with Biotic Diversity would comprise 
Pattern Diversity of ecosystems at the scale and level of 
classification chosen. One of the major features of ecology as a 
science, is that these different kinds of diversity (such as species 
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d., genetic d., soil d., structural d., water d., climatic d., etc.) are 
relatively less meaningful by themselves. Because of the 
important interactions among these different components (which 
are really just different ways of looking at the same thing), the 
ecosystem approach, to include all components, is the most 
meaningful. There is often a correlation between landscape 
diversity (with a large abiotic component) and biotic diversity. 
“A high degree of heterogeneity in a landscape (whether due to 
natural disturbance, human activity, or environmental 
heterogeneity) results... [in a] total species diversity [which] is 
high, because many ecosystem types are usually present, each 
with its distinctive biota or pool of species” (Forman and Godron 
1986:25-26). Mature successional stages are often assumed to 
have higher species diversity and biochemical diversity, and 


well-organized pattern diversity, when compared with earlier _ 


(developmental) successional stages (Odum 1971). Whereas 
these generalizations are true in an overall sense, many 
exceptions have been documented recently. 

Dominance. “The collective size or bulk of the individuals of 
a group of organisms [especially a species] as it determines their 
relative influence on other components of the ecosystem” 
(Daubenmire 1978). A plant species that is highly dominant on a 
site affects other components of the ecosystem to a greater extent 
than do other species, and the highly dominant species is a better 
expression of the local climate and site potential. Therefore, the 
relative dominance of plant species is of paramount importance 
for assessing the ecological potentials and management 
responses of a site. The best measure of dominance is canopy 
cover by species (Daubenmire 1968). 

Dominant. “The species controlling the environment” 
(Cowardin and others 1979). “A taxon or group of taxa which 
has high dominance” (Daubenmire 1978). 

Drainage. Soil characteristics that affect how water moves 
through that soil (after Pritchard and others 1982). 

Droughty. Said of a soil that is characteristic of areas where 
“continued periods of lack of moisture” (droughts) are common 
(see Pritchard and others 1982). 

Easterly. On slopes that face roughly towards the east, 
usually from northeast through southeast, sometimes also 
including north-northeast and south-southeast. 

Ecological Type. “A kind of land with a specific potential 
natural community and specific physical site characteristics, 
differing from other kinds of land in its ability to produce 
vegetation and to respond to management” (Artz and others 
1983, definition of Ecological Site). 

Ecology. “The study of the interrelationships of organisms to 
one another and to their environment” (Pritchard and others 
1982). “The science which deals with the reciprocal 
telationships between organisms and their environment” 
(Daubenmire 1978). “Ecology is not to be regarded as a 
specialized field comparable to physiology or morphology or 
even zoology, botany, or geology, but as a point of view and a 
plan of attack” (Clements 1935). 

Ecosystem. A community of interacting organisms, 
considered together with the habitats and environments 
associated with the individuals and species of that community 
(after definitions of ecosystem and community in Daubenmire 
1978). “...the ecosystem, a concept which developed from a 
gradual realization that all components of a community and its 
environment are interrelated, directly or indirectly, as by a multi- 
dimensional web” (Daubenmire 1980). Notice the close 
relationship between the definitions of ecosystem, community, 
and habitat. They are not synonymous, but the concepts overlap; 
exploration and demonstration of the relationships between these 
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three concepts comprises much of synecology (community 
ecology). Some ecologists see two general kinds of ecosystems: 
terrestrial ecosystems and aquatic ecosystems. The size and 
extent of an ecosystem is not specified in the above definition, 
and in practice ecosystems could be defined that occupy a few 
Square centimeters up to several counties. One of the main 
purposes of defining an ecosystem is to describe the interactions 
within it, and between it and other ecosystems. Therefore, 
ecosystem boundaries should be relatively natural and the 
ecosystem itself should be relatively homogeneous with respect 
to the interactions of interest. 

Ecosystem Management. “A collaborative process that strives 
to reconcile the promotion of economic opportunities and livable 
communities with the conservation of ecological integrity and 
biodiversity” (Keystone 1996). This is basically a_ social, 
resource management definition, not an ecological definition, 
though it depends on the ecological definitions of integrity and 
biodiversity. 

Ecotone. “Any zone of intergradation or interfingering, 
natrow or broad, between contiguous [map units]” (Daubenmire 
1978). “A junction zone or tension belt which may have 
considerable linear extent but is narrower than the adjoining 
[map units] themselves” (Schwartz, Thor, and Elsner 1976). 
Originally, these authors considered ecotones to be boundary 
zones between plant communities, but we are here generalizing 
the concept to include all components of the ecosystems 
involved: vegetation, soils, landform, water, climate, etc. In 
function, ecotones can be divided into two types: (1) Ecological 
ecotones, where the boundary zone is correlated with some factor 
used in ecological classification (examples: change in dominant 
species, change in major landform; change from alluvial to 
residual soils; etc.), (2) Management ecotones, where the 
boundary does not reflect any change in site potential, but rather 
is a result of past history (examples: fenceline across a pasture; 
boundary of clearcut block; etc.). Ecotones can also be 
categorized into three classes based on their definition: (1) 
Abrupt transition in vegetation, soils, and land, (2) Abrupt 
transition in vegetation in spite of continuum in soils and land, 
(3) Ecotone is “zone of gradual blending of two vegetation types 
that reflects a gradual blending of two distinct” types of soil or 
land (Daubenmire 1968). 

Ectomycorrhiza. 

Edge. “An outer band of a patch that has an environment 
significantly different from the interior of the patch” (Forman 
and Godron 1986). 

Edge Effect. “A distinctive species composition or relative 
abundance in the outer band of a patch, i.e., different from the 
species composition or relative abundance of the patch interior” 
(Forman and Godron 1986). 

Epipedon. A soil horizon occurring at the soil surface (after 
Pritchard and others 1982). 

Equilibrium. “Oscillation around a central position” (Forman 
and Godron 1986). Often subdivided into stable equilibrium, 
where the tendency is for the object or condition to return to the 
equilibrium point after perturbation; and unstable equilibrium, 
where the tendency is to fall away from the equilibrium point. 
Equilibrium can also be static, where the object or condition does 
not move in time or space, but is more often dynamic, where the 
object or condition is in motion in time or space. 





Stable Unstable 


Erosion. “The wearing away of the land surface by running 
water, wind, ice, or other geological agents, including such 
processes as gravitational creep” (Pritchard and others 1982). 
There are several different kinds of erosion, depending upon its 
intensity, causative agents, and impact upon the surface. 
Sometimes subdivided into geological (normal, natural) erosion 
and accelerated erosion. Geological erosion is “the normal or 
natural erosion caused by geological processes acting over long 
geologic periods and resulting in the wearing away of mountains, 
the building up of floodplains and coastal plains. Accelerated 
erosion [is] much more rapid than normal, natural, geological 
erosion, primarily as a result of the influence of the activities of 
man or... of other animals or natural catastrophes... for example, 
fires” (Pritchard and others 1982) 

Evapotranspiration. “The evaporation of water molecules 
from the surfaces of plants, soil, and other objects” (Forman and 
Godron 1986). 

Exotic. “Foreign, not native, introduced from another region. 
Opposed to indigenous” (Dayton 1950). Notice that the area of 
consideration must be specified; the area from which the species 
came may be important to know in addition. Exotic species may 
be naturalized or not. Examples in this Region include Elaeagnus 
angustifolia (Russian-olive, from eastern Asia), rainbow trout. 

Excurrent. “Running out. For example, a midrib of a leaf 
projecting beyond the blade ... An excurrent trunk is one that has 
one main longitudinal axis, as in a typical pine or fir tree” 
(Dayton 1950). 

Fibric. A kind of organic soil material, very little 
decomposed; individual fibers are easily distinguished and 
separated (after Pritchard and others 1982). 

Fire Climax. “Any type of stable [climax] vegetation [see 
disclimax] whose distinctiveness depends on being burned at 
regular intervals’ (Daubenmire 1978). We now consider that 
most climaxes are in fact fire climaxes, at least in those 
ecosystems where a high water table and flooding are not 
common. Natural fire frequency and intensity is now considered 
a natural (inherent) disturbance of a climax community, and 
therefore a characteristic of that climax community. 

Foothills Zone. A zone below the Montane Zone at the base 
of the Rocky Mountains (Rydberg 1916). Sometimes called the 
Colline Belt (Love 1970). 

Forb. “Forbs is a term that has been coined by Dr. F. E. 
Clements to designate [herbaceous] flowering plants other than 
grasses and grasslike plants...” (Hanson 1929). Usually includes 
ferns and fern-allies, technically not flowering plants. 

Forbland. “A community dominated by forbs” (Penfound 
1967). 

Forest. “An ecosystem characterized by a more or less dense 
and extensive tree cover” (Ford-Robertson 1971). 

Forest Cover~Iype. “A descriptive classification of forestland 
based on present occupancy of an area by tree species” (Eyre 
1980). “A category of forest defined by its [tree species] 
(particularly [their] composition) and/or locality (environmental) 
factors” (Eyre 1980, after Ford-Robertson 1971). Even though 
Forest Cover Types are often shown on National maps (at 
1:7,500,000 or larger), Forest Cover Type is also a site (stand) 
attribute, and so the timber inventory requires identification of 
Forest Cover Type for each stand. The list and description of 
SAF Forest Cover Types can be found in Eyre (1980). In order to 
be considered a Forest Cover Type, “the dominant cover must be 
of trees, in other words, tree crowns should cover at least 25 
percent of the area” (Eyre 1980). In the Forest Service, stands are 
considered to belong to a Forest Cover Type when the aggregate 
canopy cover of trees is 10% or more; when the canopy cover of 
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trees is 10-25%, it must be well-distributed over the stand. That 
requirement is relaxed in the case of recent treatment that 
removed canopy, so that it is now less than 10% but capable of 
meeting the requirement after some time. In that case, the site is 
assigned to the first Forest Cover Type that will occupy the site, 
and noted as nonstocked. There is no correlation between plant 
associations and Forest Cover Types, since the former is a 
potential, climax classification, and the latter is a classification 
by present dominance. For example, some sites in the aspen 
cover type (SAF 217) will be in the aspen plant series, because 
they are self-perpetuating; other sites in SAF 217 will be in 
spruce-fir, Douglas-fir, blue spruce, etc., plant series. 

Frequency. “The ratio between the number of sample units 
that contain a species and the total number of sample units” 
(Task Group on Unity in Concepts and Terminology 1995). 

Frigid. “A soil temperature regime that has mean annual soil 
temperature of more than 0°C but less than 8°C, more than 5°C 
difference between mean summer and mean winter soil 
temperatures at 50 cm, and relatively warm summer 
temperatures” (Pritchard and others 1982). 

Fuelwood. 

Genome. 

Germinable. Capable of germinating, that is, capable of 
initiating growth from an embryo and development of a young 
plant from seed (or spore, in the case of ferns) (Pritchard and 
others 1982). 

Glabrous. “Smooth; without hairs or down” (Schopmeyer 
1974). 

Glaucous. “Having a powdery or waxy coating that gives a 
frosted appearance and tends to rub off’ (Schopmeyer 1974). 

Gley. A suspension of fine-textured organic matter, water, 
and clay. The organic matter and water are trapped inside the 
Clay lattice structure, making a very slippery but impermeable 
substance. 

Glume. One of “the two lowest chaffy bracts of a grass 
spikelet, which are empty, i.e., do not bear stamens or pistils in 
their axils” (Dayton 1950). 

Graminoid. An herbaceous plant of one of three families: 
Grass (Poaceae), Sedge (Cyperaceae) or Rush (Juncaceae). 
Grasses and grasslike plants. 

Grass. Plants and species belonging to the grass family 
(Poaceae, also called Gramineae). 

Grassland. Land on which the dominant vegetation is 
comprised of grasses or grasslike plants (after Penfound 1967). 

Grasslike Plants. Plants and species belonging to the sedge 
family (Cyperaceae) and rush family (Juncaceae). Some people 
also add selected species from other families, for example, 
cattails (Typha, in the family Typhaceae). 

Gravel. A mineral coarse fragment, greater than 2 mm and 
less than 3 cm diameter. Usually divided into Small Gravel, 0.2 - 
1.0 cm, and Large Gravel, 1 - 3 cm. 

Ground Cover, Cover by living organisms and nonliving 
matter that occur at the soil surface (see Artz and others 1983). A 
generic term, including several categories of living and non- 
living matter, including the following categories (each in % 
cover): 
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1. Litter and duff (dead plant material on surface). 
2. Bare soil (otherwise uncovered). 
3. Small Gravel [pebbles] (rock fragments or imbedded rock <1 

cm diameter) (Pritchard and others 1982). 

4. Large Gravel (rock fragments or imbedded rock >1 cm and 

<7.6 cm [3 in] diameter) (Pritchard and others 1982). 

5. Rock [cobbles and stones] (fragments or imbedded rock >7.6 

cm [3 in] diameter) (Pritchard and others 1982). 

6. Bases of vascular plants (usually not more than 3-4% in the 

UGB). 

. Lichen (on soil or on moss; lichen on rock counts as rock). 

. Moss (on soil or on lichen; moss on rock counts as rock). 
Most often, litter + bare + gravel + rock = 100% cover. Both 
moss and lichen, although measured separately, count as litter. 
The best way to measure all categories of ground cover uses 
several replications of a Daubenmire microplot in a transect or 
plot configuration. 

Growth Form. “The characteristic general appearance— 
shape, posture, and mode of growth, rather than size or color—of 
an organism” (Ford-Robertson 1971). Very often the individuals 
of one species may have several different growth forms. Also see 
“life form.” 

Gully. “A channel or miniature valley cut by concentrated 
runoff but through which water commonly flows only during 
heavy rains or during the melting of snow” (Pritchard and others 
1982). 

Habitat. The place where a plant or animal (individual, 
population, or species) lives. The biotic or abiotic environment of 
a plant, animal, or community. The study of habitat largely 
comprises the field of synecology, along with the relationship of 
habitat to community and ecosystem. Some ecologists would use 
the term habitat as a synonym for what we call site; such use is 
discouraged as confusing a species’ (or population’s) habitat with 
the area that it occupies. Habitat includes the concept of area 
covered by the species or population, but includes also much 
more, for example, structure and features contained within that 
area. 

Habitat Capability. “The ability of a specified area to support 
a [wildlife or fish] species, expressed in terms of [potential] 
numbers of animals, or [else as an index called a] habitat 
capability index” (Bones and others 1989). The usual way of 
calculating habitat capability index for a species and area is to 
determine the number of animals potentially occupying the 
habitat as it is now, and then divide that by the number of 
animals potentially occupying the habitat under the best possible 
conditions. 

Habitat Component. A subdivision of habitat for an organism 
or population, comprising part of the total habitat area (or type of 
environment) for that organism or population, and corresponding 
to a logical subdivision of the total biological function of that 
organism or population (after Thomas 1979 and Helm and others 
1985). Examples include: hiding cover, water velocity, winter 
range, etc. 

Habitat Type. 1. In plant ecology, “a collective term for all 
parts of the land surface supporting or capable of supporting the 
same kind of climax plant association” (Daubenmire 1978; see 
Thomas 1979). The map unit (land unit) corresponding to one 
plant association. Sometimes incorrectly used as a synonym for 
plant association. 

Habitat Type. 2. In wildlife biology and fisheries biology, “a 
land or aquatic unit, consisting of an aggregation of [sites or 
patches] having equivalent structure, function, and responses to 
disturbance” (Helm and others 1985). A habitat type is a 
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functional subdivision of habitat for a species or population. In 
streams, this is also called aquatic habitat type. 

Haploboroll. A soil class, a Mollisol that is cool or cold, but 
is not especially deep, and does not have an Argillic Horizon 
(after Pritchard and others 1982). 

Hemic. A kind of organic soil material, intermediate in 
degree of decomposition between /ibric and sapric (Pritchard and 
others 1982). 

Herbaceous Plant (Herb). A non-woody flowering plant, with 
no persistent woody stem above ground. Sometimes taken to 
include ferns and fern-allies as well (see Penfound 1967). 

Herbivore. “A plant-eating animal” (Pritchard and others 
1982). 

Hydric Soil. “Soil that is wet long enough to periodically 
produce anaerobic conditions, thereby influencing the growth of 
plants” (Cowardin and others 1979). 

Inceptisol. A soil “that [is] usually moist with pedogenic 
horizons of alteration of parent materials but not of illuviation. 
Generally, the direction of soil development is not yet evident 
from the marks left by various soil-forming processes or the 
marks are too weak to classify in another order’ (Pritchard and 
others 1982). 

Indicator Plant. “Any plant that, by its presence, its 
[abundance], frequency, or vigor, indicates any particular 
property of the site — particularly but by no means exclusively, of 
the soil (Ford-Robertson 1971). The principle of plants as 
indicators is fundamental to community ecology, and the book 
written by Frederic Clements in 1920 on this subject is still the 
standard reference. 

Inventory. 

Increaser. “Plant species of the original vegetation that 
increase in relative amount, at least for a time, under overuse” 
(Pritchard and others 1982). 

Indigenous. “Native, not introduced” (Ford-Robertson 1971). 
Also see native. 

Insolation. 

Intergrade. 

Jurisdictional Wetland. See wetland. 

Krummholz, “The belt of discontinuous scrub or groveland at 
alpine timberlines, composed of species which have the genetic 
potential of the tree life form, but in this ecotonal belt are both 
strongly dwarfed and misshapen” (Daubenmire 1978). Wind, low 
effective soil temperatures (also affected by wind), very short 
growing season, and very small soil pedons are some of the 
factors involved in formation of the krummholz belt. Also see 
Alpine Zone. 

Landform, Any recognizable physical form of the earth’s 
surface, having a characteristic shape, and produced by natural 
causes. Landform includes major forms such as plains, plateaus, 
and mountains, and minor forms such as hills, valleys, slopes, 
and moraines. Taken together, the landforms make up the surface 
configuration of the earth. “Landforms are the individual features 
seen; combinations of features are the landscapes” (Tuttle 1970). 
See geomorphology, landscape, patch, matrix. 

Landscape. “A heterogeneous land area composed of a cluster 
of interacting ecosystems thai are repeated in similar form 
throughout. Landscapes vary in size, down to a few kilometers in 
diameter” (Forman and Godron 1986). Comprises the boundary 
(land unit) concept of “ecosystem.” In this Region, most 
landscape units are third or fourth-order watersheds. 

Landscape Element. “The basic, relatively homogeneous... 
unit, whether of natural or human origin, on land at the scale of a 
landscape” (Forman and Godron 1986). Also see site. 


Layer. “A structural component of a community that may be 
recognized as consisting of plants of approximately uniform and 
distinctive stature” (Daubenmire 1978). Also called “vegetation 
layer” and “vegetation stratum.” 

Life Form. “A term (Rauenkaier) for one of the selectively 
morphological categories, which are based mainly on the 
position and nature of the resting buds that survive and period(s) 
unfavorable to growth,” for example winter in this Region (Ford- 
Robertson 1971). 

Lithic Contact. “A boundary between soil and continuous, 
coherent underlying material which has a hardness of 3 or more 
(Mohs scale). When moist, the underlying material cannot be dug 
with a spade and chunks will not disperse in water with 15 hours 
shaking” (Pritchard and others 1982). 

Layer. A vertical thickness of some matter, often soil (called 
an horizon) or of vegetation (such as mature tree layer, tall shrub 
layer, grass-forb layer, etc.). 

Lek. 

Litter. “Plant parts dropped on the soil surface so recently that 
the organ from which they originated can be discerned rather 
readily” (Daubenmire 1978). “The uppermost layer of organic 
debris” on the soil (Ford-Robertson 1971). Often combined in the 
same ground-cover category with duff, as litter and duff. 

Litterfall. The process of litter (and duff) deposition, by 
which leaves and branches of vegetation die and fall to the 
ground. 

Loam. “Soil material that contains 7 to 27% clay, 28 to 50 % 
silt, and less than 52% sand” (Pritchard and others 1982). See 
Soil Texture Triangle. 

Loamy. See particle size class. 

Macroclimate. The climate of large areas, generally third- 
order watersheds and larger. “Climatic conditions (temperature, 
precipitation, relative humidity, and sunshine) as_ recorded 
approximately 1.5 m above level ground, so that the data are 
relatively uninfluenced by topography, the character of the soil, 
or by vegetation taller than a mowed lawn. Most data gathered by 
official weather stations are of this character to facilitate 
geographic comparisons” (Daubenmire 1978). 

Macroplot. 

Mass Wasting. Dislodging and downslope transport of earth 
and rock as a relatively large (larger than soil particles) unit 
under direct gravitational stress. Includes slow displacements 
such as creep, rock glaciers, and solifluction, and also rapid 
movements such as landslides, rock slides, rock falls, earthflows, 
debris flows, and avalanches. Usually fluid agents (water, ice, 
air) play a subordinate role. See erosion. 

Mesic. Literally, “in the middle.” “Of sites or habitats 
characterized by intermediate moisture conditions, neither 
decidedly wet nor decidedly dry” (Ford-Robertson 1971). 
Ecologists and foresters generally use mesic as a moisture class, 
“intermediate... [in] characteristic water relations’ (Daubenmire 
1968). However, soil scientists usually use mesic to refer to a 
[soil] temperature class (see “soil temperature” below). This 
should not be confusing, as long as the context is specified. 

Microclimate. “The climate of small areas,” generally areas 
smaller than a site or comprising the patches within a site (Ford- 
Robertson 1971). The climate of a microsite. In this Region, the 
influence of dominant plant species is often observable and 
active at the microclimate level. 

Microplot. 

Microsite. A subdivision of a site, a patch or subsite, that 
nonetheless has distinctive vegetation, land, or soils. In this 
Region, very few sites have no noticeable microsites. 

Midseral. 
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Mollic. Dark and organic-rich soil. 

Mollic Epipedon. “A surface horizon of mineral soil that is 
dark colored and relatively thick, contains at least 0.58% organic 
carbon, is not massive and hard or very hard when dry, has a 
base saturation of more than 50% when measured at pH 7, has 
less than 250 parts per million of phosphate soluble in 1% citric 
acid, and is predominantly saturated with bivalent cations” 
(Pritchard and others 1982). 

Mollisol. A soil “with nearly black, organic-rich surface 
horizons and high supplies of bases. Soils that have 
decomposition and accumulation of relatively large amounts of 
organic matter in the presence of calcium. They have mollic 
epipedons and base saturation greater than 50% (NH,OAc) in 
any Cambic or Argillic horizon” (Pritchard and others 1982). 

Montane Zone. The lower forest zone, associated with forests 
of Douglas-fir (Pseudotsuga menziesii) and ponderosa pine 
(Pinus ponderosa), sometimes also including forests of blue 
spruce (Picea pungens). To the south and west of the UGB, the 
Montane Zone can also include white fir (Abies concolor). 
Usually forms a belt between the Colline Zone and the Subalpine 
Zone (Live 1970, also see Rydberg 1915ab-1916). Not every site 
within the Montane Zone is potentially a forest (some are 
grasslands, rocklands, shrublands, riparian areas, etc.); neither 
will every forest be dominated by the trees named above. 

Montmorillonite. “An aluminosilicate clay mineral with 2:1 
expanding [properties] Considerable expansion may be 
caused ... by water moving between silica layers of contiguous 
units” (Pritchard and others 1982). 

Montmorillonitic. Describing a soil or soil horizon in which 
“more than half by weight of the clay-sized fraction is composed 
of Montmorillonite, or a mixture with more Montmorillonite than 
any other single clay mineral” (Pritchard and others 1982). 

Mottles. “Spots or blotches of different color or shades of 
color interspersed within the dominant matrix color in a soil 
layer; distinct mottles are readily seen and easily distinguished 
from the color of the matrix; prominent mottles are obvious and 
mottling is one of the outstanding features of the horizon” 
(Federal Interagency Committee for Wetland Delineation 1989). 

Mycorrhiza. 

Native Species. “A species that was part of an area’s original 
fauna or flora” (Pritchard and others 1982). The area in question 
must usually be specified, by country, state, physiographic 
division, ecoregion, county, or other area. A native species 
cannot be a weed (in the recommended sense), but may 
nonetheless be an invader in some places and under some 
management regimes. Examples of native species in UGB 
include fringed brome, greenback cutthroat trout, silky lupine, 
Tracy bluegrass, and elk. 

Naturalized Species. A species that is not native, but has 
become part of the natural flora or fauna of an area, and is now 
capable of survival in the area without cultivation or other 
management. Many weeds have become naturalized species, but 
a naturalized species is not always an invader or a weed. The 
area in question must usually be specified (see native species 
above). Examples in UGB include cheatgrass, rainbow trout, 
smooth brome, poison-hemlock, Kentucky bluegrass, crested 
wheatgrass and mountain goat. 

Nonstocked. 

Northerly. On slopes that face roughly towards the north, 
usually from northeast through northwest, sometimes also 
including east-northeast and west-northwest. 

Numbers. Numbers show the estimated significance of their 
measurement or calculation. For example, a number such as 
“0.3%” means that measurement was to the nearest 0.1%. A set 
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of numbers “12 - 25.6 - 52%” means that the minimum among 
this set of measurements was 12%, the maximum was 52%, and 
the average was 25.6% — minimum and maximum were 
measured to the nearest 1%; but the average is expressed to the 
nearest 0.1%, because it was calculated from a number of values. 
However, notice the significance in expressing elevation in feet: 
“9,220 - 9,558 - 10,560 ft” — minimum and maximum measured 
(from quad map) to the nearest 20 ft, but average calculated to 
the nearest 2 ft. 

In tables and charts, when numbers are expressed, the 
following conventions are used: 


Convention Example Meaning 




















2 Dashes 0.1 - 21.5 Minimum - Maximum 

3 Dashes 0-12.7-22 Minimum - Average - Maximum 
No parenthesis 456.2 Measured Value(s) 
Parenthesis (100 - 500) Estimated Value(s) 





Old Growth. “A stage of forest development characterized by 
more diversity of structure and function than that found in 
younger successional stages. The characteristics vary by region, 
forest type, and local conditions” (Thomas and others 1988). Old 
growth is a definition that encompasses several different 
components, not just age of the trees. “Among the components of 
old growth that may be of importance to wildlife species and that 
may be affected by land management are: 
































Particle size classes (after Pritchard and others 1982 


Particles Clay Particles Particles > VFS Texture of Mineral Fines 
Class Subclass (>2mm)' —(<0.002mm)_ (0.05 < d < 75 mm)! (< 2mm)? Quantity of Fines? 

age Fragmenta® | —_ Fragmental > 35% | | |__ Too few to fill interstices > 1mm _| 

Sandy-Skeletal® > 35% SorLS Enough to fill interstices > 1 mm 

(not VFS or LVFS) 

Sandy Sandy < 35% S or LS Enough to fill interstices > 1 mm 
cides rte, (not VFS orLVFS) | | 

Loamy-Skeletals > 35% < 35% > 15% | Enough to fill interstices > 1mm 

Loamy3 Coarse-Loamy | <35% | <18% | > 15% Enough to fill interstices > 1mm 

Fine-Loamy < 35% 18 - 35% > 15% Enough to fill interstices > 1 mm 

Coarse-Silty < 35% < 18% < 15% Enough to fill interstices > 1 mm 

Fine-Silty < 35% 18 - 35% < 15% Enough to fill interstices > 1mm 

Clayey-Skeleta® | > 35% > 35% Enough to fill interstices > 1 mm 

Clayey3 Fine < 35% 35 - 60% Enough to fill interstices > 1mm 

Very Fine <3% | > 60% Enough to fill interstices > 1 mm 


Large-sized trees 

Old-aged trees 

Decadence of standing vegetation 

Much dead and down woody material 

Uneven-aged vegetation 

Multi-layered vegetation 

Moderate foliar height diversity 

. Mesic microhabitats afforded by high canopy closure” 

(Marcot 1980). 

These eight components are all important in determining whether 
a given stand has old-growth characteristics. Few stands possess 
all eight characteristics in maximum quantities, so old growth is 
actually a continuous concept. 

Outcrossing. 

Overstory. 

Overwintering. Lasting through the winter. 

Pachic. A soil with a Mollic epipedon more than 18 cm thick 
(after Soil Survey Staff 1994, keys to Argiborolls, Cryoborolls, 
Haploborolls, etc.). 

Particle Size Class. A class applied to a whole soil (not a 
horizon or other layer) describing the distribution and size of soil 
particles within the soil. There are four, seven, or eleven classes 
that are sometimes used: 
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1. Percentages of the whole (mineral) soil. 2. Percentages of the fine-textured (mineral) fraction (< 2 mm) only. 3. The seven classes sometimes used. 


Patch. A subdivision of a site, the smallest homogeneous area 
recognizable as “differing in appearance from its surroundings” 
(after Forman and Godron 1986). Either patches are not 
delineable as polygons at the map/aerial photo scale chosen (that 
is, they are not sites), or else patches are part of a repeating 
pattern (matrix) in the landscape. In the latter case, patches can 
be distinguished into major or minor patches, depending on 
whether they form the larger or smaller units in the matrix; 
sometimes such a distinction cannot be made. Patch sizes and 
dynamics of patches in time and space are characteristics of 
Ecological Types, differing more or less among different 
Ecological Types. Patch is an ecosystem concept; see definitions 
of microsite, microclimate. 

Pedicel. “Stalk of a single flower within a flower cluster” 
(Schopmeyer 1974). 

Pergelic. “A soil temperature regime that has mean annual 
soil temperatures of less than 0°C. Permafrost is present” 
(Pritchard and others 1982). 

Permeability. “The quality of a soil horizon that enables 
water or air to move through it; may be limited by the presence 
of one nearly impermeable horizon even though the others are 


530 


permeable” (Pritchard and others 1982). In this document, 
permeability is taken in a narrower sense, calculated as follows, 
where P; is permeability of an horizon i, F is percent of coarse 
fragments (> 2 mm diam.), and S is the percent of Sand. 


« Liat OD0) 


15 
For the whole soil, then, total permeability, P, is calculated as the 
simple mean of P. for all horizons i in the soil. 


i=1 





Vy; 

















pH. “A numerical measure of acidity or hydrogen ion activity. 
Neutral is pH 7.0; all pH valued below 7.0 are acid, and all above 
7.0 are alkaline” (Pritchard and others 1982). pH is on a 
logarithmic scale. 

Phenology. “The study of periodic biological phenomena, 
such as flowering, fruiting, seeding, etc., especially as related to 
climate” (Pritchard and others 1982). 

Phyto-Edaphic. A combination of the Greek words for plant 
(gytov) and soil (edag¢oo); a fancy word for ecological. 

Pistillate. A flower or a plant that has ovule-bearing organs 
(pistils) but not pollen-bearing organs (stamens). 

Plant Association. A kind of climax “plant community 
represented by stands occurring in places where environments 
are so closely similar that there is a high degree of floristic 
uniformity in all layers” (Daubenmire 1978). “A kind of climax 
plant community consisting of stands with essentially the same 
dominant species in corresponding layers” (Task Group on Unity 
in Concepts and Terminology 1995). The most significant climax 
plant community, analogous to the species level in species 
taxonomy. Plant association is a partially abstract concept, which 
may nonetheless exist in nature (and often does), useful for 
mapping and putting individual sites into potential classes. Plant 
association is a taxonomic unit, with a one-to-one relationship to 
its map unit, the habitat type. “Habitat is an essential part of the 
[plant] association, but it is undesirable, though often tempting, 
to name the association by its habitat. It is most important to fix 
our attention on the plant community itself, and to name it by its 
dominant species” (Tansley 1920). 

Potential Natural Community (PNC). “One of usually several 

slant communities that may become established on [a site within] 
an ecological [type] under the present environmental conditions, 

either with or without interference by man” (Task Group on 
Unity in Concepts and Terminology 1995). Natural disturbances, 

such as drought, floods, wildlife, grazing by native fauna, insects, 

and disease, are inherent in the development of potential natural 
communities, which may include naturalized non-native species. 
For many sites, the potential natural community is the same as 
the climax community (plant association). PNC will differ from 
climax in those situations where the site has been so altered by 
disturbance or management that it is no longer capable of 
reaching climax. 

Potential Natural Vegetation (PNV). “An historical term 
defined by A. W. Kiichler [1964] as the stable vegetation 
community which could occupy a site under current climatic 
conditions without further influence by man” (Task Group on 
Unity in Concepts and Terminology 1995). The Task Group 
thought that PNV is “often used interchangeably with” PNC, but 
I find them distinct enough. Kiichler did not apply his concept of 
PNV to small (“large-scale,” > 1:100,000) areas, rather following 
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Clements (1916-1920) in considering the concept applicable only 
to large (“small-scale,” <1:500,000) areas; use of the PNV 
concept will lead us back to the monoclimax. 

Radius of aspect circle. The radius of a circle, which vector 
describes the aspect of a slope. 
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Rainshadow. Also spelled rain shadow. “An area to the 
leeward of a high land mass, particularly a mountain range, 
which receives less rain than would be expected had not the high 
land mass been upwind of it” (Ford-Robertson LO 71). 

Rangelands. “Land used for grazing [and browsing] by 
livestock and big game animals on which the natural, potential 
climax plant community is dominated by grasses, grasslike 
plants, forbs, and shrubs” (Pritchard and others 1982). This 
definition is unreasonably restricted, in my opinion; notice that 
no forest or woodland can be included, no matter how sparse and 
no matter how often it is grazed. 

Refuge (refugium). A place where an organism can hide out to 
avoid unfavorable environmental conditions. Obviously, a refuge 
is only effective for the organism (Butch Cassidy, elk, bison, 
cutthroat trout, or Douglas-fir) if the unfavorable conditions (the 
law, extreme hunting or fishing pressure, introduction of exotic 
organisms, disease, or the Little Ice Age) abate. 

Resource Values. The value of a particular resource or 
component to management. In this document, resource values are 
quantified on a scale from zero to six, as shown in the following 
table. 


Classes of Resource Value Ratings 
Resource Value Rating Code 











Moderately Low 
Moderate 
Moderately High 
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The following table gives some quantities associated with a few 
resource values. 
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Revegetation. 

Rhizome. “A creeping, usually thickened, stem or branch 
growing partly or entirely under the surface of the ground” 
(Dayton 1950), by which the plant vegetatively reproduces. 

Riparian Area. “Land and vegetation for approximately 100 
feet from the edges of all perennial streams, lakes, and other 
bodies of water [including streambanks, shorelines, and 
wetlands: 36 CFR 219.27(a)(4)]. This area shall correspond to at 
least the recognizable area dominated by the riparian vegetation” 
(36 CFR 219.27[e]). A specific delineation of an Ecological Unit, 
characterized by high water tables, seasonal high water 
availability, or unbound water. A “geographically delineable area 
with distinctive resource values and characteristics that are 
comprised of the aquatic and riparian ecosystems ... identified by 
soil characteristics or distinctive vegetation communities that 
require free or unbound water” (FSM 2526.05). The definition of 
“riparian area” used in the Forest Service includes the definition 
of “wetlands” by necessity; “riparian area” is the all-inclusive 
term. Even wetlands containing no stream, lake, or body of water 
are considered riparian areas. 

Riparian Complex. A kind of mapped ecological unit which 
supports or may potentially support a specified pattern of 
community types, soils, landforms, and _ hydrological 
characteristics. It is identified on the basis of its potential 
vegetation (the highest seral stage attained in any of its regularly- 
appearing patches), overall geomorphology, geological substrate, 
and the repeated patterns of patches within the map unit. 
Boundaries and definition of patches within the riparian complex 
are determined by plant communities and community types, 
stream channel types and aquatic habitat types, and fluvial 
landforms. The pattern of patches is relatively constant among 
sites in the same riparian ecological unit that are relatively 
unaffected by management, but the pattern often changes as 
management intensifies (after Winward and Padgett 1989). 

Riparian Ecosystem. A distinct, terrestrial ecosystem, often 
located spatially between an aquatic ecosystem and a drier 
ecosystem, characterized by distinctive nparian vegetation and 
soils requiring high water tables at some time in the growing 
season, and often occupying distinctive landforms (floodplains, 
alluvial benches) as well. A fiparian ecosystem can be 
distinguished from an aquatic ecosystem that sometimes might 
be adjacent to it, because the substrate for the riparian ecosystem 
is true soil. 

Riparian Vegetation. “Vegetation growing on or near the 
banks of a stream or other body of water on soils that exhibit 
some wetness characteristics during some portion of the growing 
season” (Helm and others 1985). It is generally not possible to 
distinguish riparian plant communities from non-riparian ones on 
the basis of present vegetation. But it is possible to distinguish 
riparian plant associations (potential plant communities) from 
non-riparian ones. Distinguishing and delineating riparian plant 
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Resource Value Rating Code ft8/ac/yr Ib/ac/yr Code Value Obstruction, % 
Very Low 0 < 500 < 100 XP 0-10 < 10 
Low 1 500 - 750 100 - 250 VP 10-20 10 - 25 
Moderately Low 2 750 - 1,000 250 - 500 PD 10-30 25 - 40 
Moderate 3 1,000 - 2,000 500 - 1,000 MD 20-40 40 - 50 
Moderately High 4 2,000 - 3,000 1,000 - 2,000 WD 30-50 50 - 60 
High 5 3,000 - 5,000 2,000 - 4,000 VW 40-70 60 - 70 

6 > 5,000 > 4,000 XW >70 > 70 


Quantities associated with resource values 
Non-Tree Production 










Permeability Hiding Cover 









communities is much more successful than delineating riparian 
areas on the basis of individual plant species (see hydrophyte). 
“The [climax plant] community is a more reliable indicator than 
any single species of it” (Clements 1920:30). 

Riverine. 

Rosaceous. Belonging to the Rose Family (Rosaceae). 

Sand. “A soil particle between 0.05 and 2.0 mm in diameter” 
(Pritchard and others 1982). 

Sandy. See particle size class. 

Sapric. An organic soil material, the most highly 
decomposed, with the least amount of plant fiber and the lowest 
water content at saturation (after Pritchard and others 1982). 
Sapric material is a major constituent of most good loams. 

Savanna. “An area of grassland in which there are scattered 
trees or shrubs but essentially no, or little, interruption in the 
grass cover” (Penfound 1967). 

Seedhead. An old range management term, meaning the 
whole flowering and fruiting part of a plant, usually a grass or 
grasslike plant. 

Seral Stage. A community related to the rest of its 
successional sequence, that is, to its sere. Often, seral stage and 
ecological status are taken to be synonymous. There are usually 
many different communities and stages in a sere, related in time 
by a multi-dimensional network, and in space by being in the 
same habitat type. Seres are rarely completely sequential and 
along a single line, although they are often simplified as such for 
discussion. The following seral stages are used in this document: 
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Sere. “A sequence of communities that follow one another in 
the same [site], and terminate in a particular kind of climax 
[plant] association” (Daubenmire 1978). 

Serotiny. The condition of cones (especially of lodgepole 
pine) “that remain closed on the tree for several months or a year 
or more after maturity and are therefore late in dispersing seeds” 
(Schopmeyer 1974). In the case of lodgepole pine, the cones are 
opened by fire. 

Shade Tolerance. 

Shelterwood. 

Shrub. “A perennial, woody plant that differs from a tree by 
its low growth [generally < 6 m] and the possession of several 
stems arising from the base” (Penfound 1967, after Hanson 
1962). 

Shrubland. “Any land on which shmbs dominate the 
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vegetation” (Penfound 1967). 

Silt. “A soil separate consisting of particles between 0.05 and 
0.002 mm in equivalent diameter” (Pritchard and others 1982). 

Silty. See particle size class. 

Silvical. 

Silviculture. 

Site. “The combination of biotic, climatic, and soil conditions 
of an area” (Site (1) in Pritchard and others 1982). “A single, 
specific location on the land” (FSM 2060.5[19]). The smallest 
delineated map unit that is homogeneous for factors (ecosystem 
properties) of interest to Forest Service management. A site may 
be at any seral stage, including climax, and may also be an 
unvegetated area, such as a lake, talus slope, or glacier. 

Skeletal. “Soil with greater than 35% percent, by volume, of 
fragments larger than 2 mm” (Pritchard and others 1982). 

Slope. A kind of landform. Sometimes “slope” is used as an 
abbreviation for “slope angle.” 

Slope Angle. A kind of gradient, showing the change in 
elevation per unit length, “the rise over the run” (old surveyors’ 
talk). Measured perpendicular to the contour, at several places in 
the stand (or at least upslope and downslope from the same 
point), and averaged. Can be expressed in degrees of angle or in 
percent (the tangent of the angle x 100%). Sometimes, slope 
angle percents are grouped into slope classes, such as “gentle,” 
“moderately steep,” “steep,” and “very steep;” the limits of these 
classes vary widely from person to person. 

Snag. A standing dead tree, important because certain wildlife 
species (e.g., perching raptors, cavity-nesting birds, cavity- 
dwelling animals) depend upon it. 

Snowmelt. The time during which most of the snow turns to 
water, usually in the spring. 

Snowpack. “The snow mantle or accumulation of snow on the 
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ground at any specified place and time” (Pritchard and others 
1982). 

Soil. “The top layer of the earth’s surface where rocks have 
been broken down into relatively small particles through 
biological, chemical, and physical processes,” which may include 
transportation (after Forman and Godron 1986). 

Soil Drainage. See Drainage. 

Soil Map Unit (also soil mapping unit). “A kind of soil or 
miscellaneous area or a combination of soils or of soil(s) and 
miscellaneous area(s) that can be shown at the scale of mapping 
for the defined purposes and objectives of the [soil] survey” 
(Pritchard and others 1982). 

Soil Temperature Regime. The soil temperature regimes 
commonly used in soil survey are as follows (from Pritchard and 
others 1982): 

Soil Temperature Variationin Summer 
at50cm Soil Temperature Temp.!' 

oi & nays Cold 

0°C - 8°C eM e Cold 
25°C Not Cold 
iow Not Cold 
Panta © Not Cold 
Sey t @ Not Cold 
20 Not Cold 
5° Not Cold 





Temperature 
Regime 
Pergelic 

Cryic 
Frigid 
Isofrigid 
Mesic? 
Isomesic? 
Thermic 
Isothermic 


8° - 15°C 


15° - 22°C 


1. “Cold” summers average <10°C air temperature. 2. Note that mesic is used ina 
different way than in plant ecology. 


Soil Texture Triangle. 


ns 


Glossary 





Soil Texture Triangle, showing the critical values of Sand, Silt, and Clay (Pritchard and others 1982: Soil Survey Staff 1994 
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Southerly. On slopes that face roughly towards the south, 
usually from southeast through southwest, sometimes also 
including east-southeast and west-southwest. 

Sprouter. A plant that sprouts readily from the roots after 
disturbance, especially after fire. 

Stand. “An uninterrupted unit of vegetation, homogeneous in 
composition and of the same age” (Daubenmire 1978). The age 
referred to here is stand age. In the Forest Service, stand usually 
only applies to forests, so in this case, Daubenmire’s definition of 
stand is almost synonymous with site as I use it. 

Stipe. A stalklike support of an organ or part of a plant, or a 
stalklike narrowing of the base of a part, as the stipe of some 
fruits (after Dayton 1950). 

Stipule. “One of a pair of appendages borne at the base of 
certain petioles or leaf stalks” (Dayton 1950). 

Stream. “A natural water course containing flowing water, at 
least part of the year, supporting a community of plants and 
animals within the stream channel and the riparian vegetation 
zone” (Helm and others 1985). 

Streambank. “The sloping land bordering a channel. The 
bank has stepper slope than the bottom of the channel and is 
usually steeper than the land surrounding the channel” (Cowardin 
and others 1979, definition of channel bank). 

Subalpine Zone. A forest zone, associated with closed forests, 
closely associated with forests of subalpine fir (Abies bifolia and 
its close relative A. arizonica) and Engelmann spruce (Picea 
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engelmannii). Not every site within the Subalpine Zone is 
potentially a forest (some are grasslands, rocklands, shrublands, 
riparian areas, etc.); neither will every forest be dominated by the 
trees named above (see Rydberg 1915ab). 

Submontane. See Foothills Zone. 

Subshrub. 

Succession. “The progressive development of vegetation 
towards its highest ecological expression, the climax; 
replacement of one plant community by another” (Pritchard and 
others 1982). The whole sequence of plant communities is called 
a sere. Secondary succession is usually more important to 
management than primary succession (see definitions of those 
terms). 

Swale. “A moist to wet, usually elongate area surrounded by 
higher ground and supporting predominantly woody vegetation” 
(Porter and others 1973). 

Swamp. “Tree or tall shrub-dominated wetlands that are 
characterized by periodic flooding and nearly permanent 
subsurface water flow through mixtures of mineral sediments and 
organic materials, essentially without peatlike accumulation” 
(Helm and others 1985). “Fresh water, woody communities with 
water throughout most or all of the growing season” (Mitsch and 
Gosselink 1986, after Penfound 1952). 

Symbiont. 

Talus. “Fragments of rock and other soil material 
accumulated by gravity at the foot of cliffs or other steep slopes” 


(Pritchard and others 1982). Commonly the rock fragments are 
coarse and angular, and the actions of gravity can include falling, 
rolling, or sliding. 

Taxa. More than one taxon, the plural of taxon. 

Taxon. A group of individuals classified into the same unit. 
Examples include: Typic Argiborolls, Fine-Loamy, Mixed (a soil 
family); Rosaceae (a plant family); Fomes annosus (a tree rot 
fungus); Potentilla pulcherrima (a flowering plant). 

Taxonomy. “The science of classification. In botany, ... the 
classification or arrangement of plants according to their natural 
relationships and the principles underlying such classification” 
(Dayton 1950). 

Terrestrial. Occupying land, as opposed to water. Said of 
plants, animals, and other organisms that spend all or much of 
their life cycles associated with areas with a true soil substrate. 
See aquatic. 

Terrestrial Ecosystem. An ecosystem with a true soil 
substrate. Producers are usually large green plants (angiosperms 
or gymnosperms), and autotrophic consumers include insects, 
spiders, birds, and mammals. Heterotrophic consumers include 
soil arthropods, annelids, and nematodes (Odum 1971:19). See 
aquatic ecosystem. 

Timberline. 

Tomentose. “With a dense wool-like covering of closely 
entangled, matted hairs (tomentum)” (Dayton 1950). 

Total Live Cover. 

Transpiration. 

Tree. “A woody plant usually having one principal stem or 
trunk, with a definite crown of branches and leaves ... It is 
believed that form and not size is the most widely accepted 
criterion, since size depends on environmental factors” 
(Penfound 1967). 

Trichome. A fancy name for hair on a plant. 

Understory. 

Upland. 

Vegetative. Describing the parts of a plant other than the 
gametes and the organs protecting them. Vegetative reproduction 
describes modes of reproduction such as stolons and rhizomes. 
Notice that vegetative does not mean “of vegetation.” 

Vivipary. Said of young organisms that are born alive. 
Obviously common in animals, but there are some plants who 
also are viviparous. 

Westerly. On slopes that face roughly towards the west, 
usually from northwest through southwest, sometimes also 
including north-northwest and south-southwest. 

Wetland. “Lands transitional between terrestrial and aquatic 
systems where the water table is usually at or near the surface or 
the land is covered by shallow water... Wetlands must have one 
or more of the following three attributes: (1) at least periodically, 
the land supports predominantly hydrophytes; (2) the substrate is 
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predominantly undrained hydric soil; [or] (3) the substrate is 
nonsoil and is saturated with water or covered by shallow water 
at some time during the growing season of each year” (Cowardin 
et al 1979). See the table shown under riparian area for 
comparison of different concepts and definitions. Mitsch and 
Gosselink (1986) list eight characteristics of wetlands (after Zinn 
and Copeland 1982): 






. The presence of water 

. Unique soils that differ from adjacent uplands 

. Vegetation that is adapted to wet conditions, and an 

absence of flood-intolerant vegetation 

4. The depth and duration of flooding varies 
considerably among wetlands 

5. Wetlands are often between deep water and uplands, 
influenced by both 

6. Wetlands vary widely in size 

7. Wetland location varies greatly, inland to coastal, 
urban to wilderness 

8. Wetland condition (degree of influence by humans) 

varies widely, among regions, and among wetlands. 

Also see riparian for a discussion of the distinction between 

wetlands and riparian areas. A more restricted definition of 

wetland, that causes much confusion, is this one: “area that under 

normal circumstances has hydrophytic vegetation, hydric soils, 

and wetland hydrology” (Federal Interagency Committee for 

Wetland Delineation 1989); this definition is usually described as 

Jurisdictional wetland, to distinguish it from the more general 

definition used by most people, the academic community, and 

land management agencies. 

Woodland. “Vegetation dominated by a rather closed stand of 
trees of short stature” (Daubenmire 1978). In Colorado, stands 
dominated by pifion or one of several species of juniper. 

Zonal Climate. “A major extensive area, ... that has similar 
[macro]climatic conditions throughout” (Forman and Godron 
1986). 

Zonal Soils. “Moderately deep to deep soil profiles developed 
from loamy parent materials, having moderate internal and 
surface drainage, and, except in extreme environments, with 
evident horizon differentiation. Soils in this category show the 
maximum correlation with climatic [climax] types” (Daubenmire 
1978). 

Zone. A geographic area of the earth’s surface, characterized 
by a distinct combination of vegetation and pedogenetic 
processes, and controlled by consequence of horizontal location 
primarily (position on a planimetric map) (see Love 1970). 
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